

























The heavy protective coating of galvanizing, the excep- () r 


tional tensile strength, and the unusually high conductivity of 


Amertel telephone wire have made it the preferred conductor LE C 4 S 


ol hundreds of telephone companies. \ ith Amerte!. telephone 


men have constructed thousands of miles of the finest rural! (C () Mi : LE r 


telephone lines the industry has ever known. 

The Leich organization is proud to have been associated LI N E 
with this progress. It renews its pledge that every item in OF 
Leich’s complete line of construction material shall be of the 


same high quality—and that every product supplied with 








Leich Service shallequal the excellent performance of Amertel. 
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It has been fun getting up this ® Across the Editor's Desk 4 
issue. For two months now we an a a i tidied 
have been preparing several of Te WD Tame Tite Umi anni sins scesvcsnsncccsnsene nse 12 
the feature articles on testing 
equipment and methods. Our ® Monthly Station Baromete’..............cceceeeseeeeeeteeeee: 15 


Technical Editor, B. C. Burden, 
has kept the postman so busy de- ® TELEPHONE ENGINEER Handbook Tables 15 
re 
to Chicago that even he is looking ® 


for a nice quiet place where he Highlights of the Communications News 


might sit down and comb Ohm- ©, BI ainsi crecnccnicstncsnscssisecesesccercee 17 
meters and Test sets out of his 
hair. Our hair is getting so thin ® Modern Methods of Transmission 
that we refuse to disturb any- ; 
thing on our ewn head for ob- Testing—by B. C. Burden... eeeeeeeeeeeees 19 
vious reasons. 
° ® Cable Fault Location with Wheatstone 

However you can bet your Bridge—by C. F. Peterson.............cessceeeeeeeeee 22 
boots that we'll be clean shaven 
on the morning of July 26. This ' “_—" — 
pigs = ge." fecal at by ® Wire Chief's Training Course...............cccccceeeeeeees 29 
the invite and several bulletins , 
issued by the Midwest States Tele- ® Line and Desk—by B. C. Burden...................cccseeeee 30 
phone Co., Rockford, Ill. to 
their annual picnic on that day. Pe OE a csousueunsdnasananslianpmaiinenes 3° 
Lon Jester’s secretary, Miss Elea- 
nore Krakow, is the author of ® North Dakota Convention Repott..................:0:006 39 
these clever bulletins and men- 
tioned and pictured us as the ® Personals from the Field 44 
“Smith Bros.” (we hasten to | ~ CESONGIS TOM Ue PIelA.............seseerescsererseeseeneeseeees 
add — “without beards”). Our , ‘ 
camera will bring you oe ® Brorein Statement on Toll Reduction...................... 45 
in a succeeding issue. Lon’s party 
is an annual affair and we treas- Ie Ce Py TI. a eesicescasscinsiccnsesecesaiosiesnsesrarnnen 47 
ure his invitation. The drum- 
stick is our favorite picnic food, Be Bh a icc sss ssc tneen es cccsaeencoress 50 


but we usually get the wing! 





We were pleased indeed to see 


the action of the OPM in giving RAY W. SMITH, Editor—B. C. BURDEN, Technical Editor 
the manufacturers serving the ; 
telephone industry a much het- ROY r. SMITH, Adv. Mgr. DON of SORENSEN, Promotion Mar. 
ter priority on materials. The V. R. LASKER, Circulation Mgr.—ISABEL RICE, Production Mar. 
manufacturers serving our in- 

dustry deserve consideration Published Monthly by 


from every operating company 
as they are doing a wonderful 
job on our Defense program. 


SERVING THE FIVE BILLION DOLLAR TELEPHONE INDUSTRY 


Founded in 1909 


Office: of Publication, Pontiac, Illinois. Executive and Editorial Offices 7720 Sheridan Road, Chicago, Illinois. Phone Rogers Park 3040. 
RAY W. SMITH, Editor; ROY F. SMITH, Adv. Manager, DON C. SORENSEN, Sales Prom. Mgr. Subscrpitions: U. S.. Cuba, Mexico, 
$1.50 Per Year; Canada, $2.00; In all Other Countries, $3.50. Single copies, U.S.A., 15 cents. All subscriptions should be sent DIRECT 
to 7720 Sheridan Rd. Entered as Second Class Matter at the Post Office at Pontiac, Ill., under the Act of March 3, 1879. 
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LIKE 2 PEAS IN A POD 

















..etL@Ok AF ALL VRE Terees Tats 
“Multi-Purpose” P.B.X. CAN DO FOR YOU! 


You can install this PBX in factories, schools, hospitals, offices mywher 


Welded steel frame 
work forms the foun 
dation of the type 
K PBX Rigid and 
sturdy, this steel struc 
ture supports al the 
weight of the equip 
ment and cabinet 
woodwork 

























and give each subscriber exact/y the kind of service wanted. You can 
connect it to a common battery manual or a dial main exchange, or to both! 
With a simple trunk adaptor at the central office, you can even connect THIS 


PBX to a magneto main exchange! The type K provides through-battery 


feed on jack-ended trunks! This means standard double-lamp supervisior 
at the main exchange. The jack-ended trunks eliminate changing cords on 
outgoing calls, thus doing away with the “bang” in the ear characteristic 
UEC of the old style plug-ended PBX switchboards. What's more, this highly 


teense t 
popeseete - Operator's equipment is op- 


ge fn gy agg gn versatile board is carried in stock, partially equipped, so you can get delivery 
pended NON-POSITION- i - ‘ P. . . 
AL transmitter and light- in a fraction oft he time required for a custom built board WX ith prompt 


weight headband receiver delivery like this, you can satisfy your subscribers by a quick installation and 
a Bakelite Masterphon ” J 
handset with NON-POSI- Start collecting your revenue in short order Here's your chance to standardiz« 
TIONAL transmitter: or a 
breastplate set with NON- on equipment, on operating methods, on Operator's instructions and on 
POSITIONAL transmitter ; 

and lightweight head- maintenance and routine practices. Write for Bulletin 142 

band receiver 













Kellogg Cordless PBX's Give You Unusual Flexibility, Too 


Like the type K Kellogg Cordless 
PBX's also operate wherever you put 
them wkether in a common battery 
manual or dial area. With a simple ad 
apter a te central office, they will 
even connect to a magneto exchange 
Write for Bulletin 14! 


KELLOGG 


A SWITCHBOARD & SUPPLY COMPANY—CHICAGO 


YOUR JULY, 1941 TELEPHONE ENGINEER 5 











\ 


a 
ACCURATE TOLL TIMING-- 


_ ——<——E 


to the 5 F LOND! 










































Different central office set-ups demand differ- 


HELP YOU 
ent duties from the Calculagraph. Thus the 
Ly} VE | @) NE Y Calculagraph Company offers three different 


Calculagraph models. You should find among 
these just the right one for your particular 
toll timing problem. 


The long operating life 
of Tungar Bulbs can 
help you cut down bulb 
replacement costs. 


MODEL NO. 33 


This compact model 
(7!/,"" by 334") weighs 
only 8 pounds—oper- 
ates on regulated cur- 
rent, Operator can 
easily determine the 
end of the initial per- 
















Get more out of the 
money you spend for 
battery charger bulbs 
by buying high quality 
G-E Tungar Bulbs. You 
may pay a bit more, but 
you save in the long run. 








Model 33 


Electric Model 
No. 30 
Prints elapsed time to the 


second. Choice of 12 or 
24 hour time of day im 


iod by a glance at the 
sweep second hand. 





print. Same electrical char- 
acteristics as Model 33 
Fits same switchboard 

space as No. 6 EVI 
Made 
Avail 


Spring-Drive 
Model No. 6 
l-wa 
safe | 
to st. 
lowe: 


STIC 


Prints elapsed time in min- 
utes and quarter minutes 
with 5 second indication. 
8-day spring-drive, jeweled 
movement. ideal where 
regulated A.C. current is 
not available or current is 


unreliable. Model No. 6 








Write for bulletins. | 


CALCULAGRAPH CO. 


308 SUSSEX STREET HARRISON, N. J. | 


CALCULAGRAPH fame 


lain. 


GENERAL 96) ELECTRIC (uO vat 


to the Second! 


Say “G-E Tungar Bulbs”’ 
when you’re buying and 
get those extra hours of 
operating life which 
mean dollar savings. 











\ 
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Both Necossary for DEFENSE 


SUPPLY LINES MUST BE KEPT INTACT 


With all Industry working at top speed to meet the demands of 
National Defense, the telephone assumes an even more important 
place than ever. Telephone service must be prompt, efficient, and 
unfailing. ‘Sood supplies are essential if this is to be done. 





Purchase your supplies from Stromberg-Carlson. They are of the 
high quality always associated with the name. 


Stromberg-Carlson Telephone Mfg. Co., Factory and General Offices: 100 Carlson Rd. 
Rochester, N. Y. Branch Offices: Chicago, Kansas City, San Francisco, Toronto 


HABIRSHAW 
No. 17 BRONZE DROP WIRE 


| BS 
4 F The conductor is a special high 
ey tensile strength alloy. It is in- 
EVERSTICK Expanding Anchors sulated witha rubber compound 
of strong mechanical and high 
Made of Certified Malleable Iron. electrical characteristics, designed to resist oxidation caused 
Available in several types of 2, 3, and by exposure. To further prolong the life of this rubber insula- 
!-way anchors. For tight, tenacious, tion, a closely woven cotton braid of highest quality double ply 
safe guy anchoring, for holding power cotton yarn is used. This braid is impregnated with an asphalt 
to stand up under all conditions, for 


, a saturator that thoroughly penetrates every fibre of the cotton 
lowest cost installation, the EVER- and is finished with a special pitch compound to seal out the 
STICK Anchor is supreme. NICOPRESS Sleeves and Splices destructive agents, moisture and air. 


COOK Type “O” When you make splices with Nicopress CRAPO HTL-85 HIGH TENSILE TELEPHONE LINE WIRE 
: Tool: ave joints of maximum strength __,, ; we aoe ) : 
Sub-Station Protectors ee — go seg = anoae "Geen @ relephone companies can now lower construction cost, reduce 
Are single circuit pro- ae ease ’ ates ager a , “i maintenance expense and improve service by using this low re- 
tectors made for both icopress sleeves are pressed onto the con- sistance line wire for long-span rural lines. It makes possible 
indoor and outdoor ductors, you have joints that are as tight as spans of 225’ in heavy, 325’ in medium, and 375’ in light loading 
use. Body of arrester a weld. districts and provides stronger, 
is porcelain. Fuse and safer spans on existing pole 
Lightning Arrester NO. 6 COLUMBIA ; structures. Its superior transmis- 
Clips are of phosphor . sion qualities contribute to im- 
bronze. Lightning Ar- a GRAY LABEL DRY CELLS proved service and make for 
resters are Two True | With Fahnestock Connections ts greater customer satisfaction. 
Gap Dischargers, and ‘ Available in size numbers: 9, 10, 
two flat carbons mount- This dry cell is especially de- 12, and 14 B.W.G. 


ed on a copper ground . signed for telephone work and , NO. 1000 RELIABLE 
strip are standard. The | ‘et light drain service — 2 or 3 PROTECTORS 
cue baak. fit ae = for a standard magneto tele- Consists of two P495 sawtooth 
a ge cage yer Mager phone. Voltage: 1'.; Diam- 1 é : 


to the sides and bottom of the porce- . Cane : . . ee ' discharge blocks, two P197 car- 
lain. The hood is grounded through ss eter: 2% in.; Height: 6 In. , bons and two No. 55 fuses. 
a strong Everdur hood guide. Made Standard package: 25; Ship- Length, 9 in.; Width, 3% in.; 
for various types and lengths of fuses. ping Weight: 57 Ibs. Depth, 2% in. Weight: 1% Ibs. 


Stromberg-Carlson 

















National Defense has a far-reaching effect on 


the whole country. The advertisement repro- 
duced here appears in national magazines during 
July. It reflects the spirit of the day as it ap- 
plies to the telephone companies of our nation. 
Advertising like this should help to foster a 
better understanding of the problems of the 


whole telephone industry, in these busy times. 
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“TAKE IT" 


»\ f 


ar? 


MONOTYPE... THE DROP WIRE THAT CAN 















The Strength of Steel... 
Conductivity of Copper 


Testing conductivity of drop wire conductor in 


the Test Department of a General Cable plant. 


Monotype, with its Copper- 
weld conductor, combines 


the strength of steel and MONOTYPE 
conductivity of copper...to DROP WIRE 
Save you service expense. 

MANUFACTURED BY 


GENERAL CABLE CORPORATION 


DISTRIBUTED BY 
AMERICAN 


AUTOMATIC ELECTRIC 


SALES COMPANY 


1033 WEST VAN BUREN STREET + CHICAGO, ILLINOIS 


BRANCH WAREHOUSES AT DALLAS, KANSAS CITY, LOS ANGELES, RICHMOND (VA.) AND SAN FRANCISCO 
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Trickle rate control 
(For adjustment 
at the time of installation) 














Dry disc 
Rectifying Units 























Magnetic 
AC Stabilizer 











RAYTHEON RECTICHARGERS OPERATE UNATTENDED 


| te ‘em in go away and forget ’em. What a 
pleasure it is to use a battery charger without mov- 
ing or expendable parts. Nothing that requires frequent 
adjustment. 

The ingenious design of the Raytneon RecurChargeR 
enables its output to follow the load and assume full 
responsibility for keeping your storage batteries fully 
charged, neither burning them up by overcharging nor 


starving them by undercharging 


Battery life may be increased as much as 40%. 


Operating dithculties such as under and over voltage, 


short lamp life, frying transmitters and sticking relays 


are automatically eliminated. 


RAYTHEON MANUFACTURING COMPANY 
1906 WILLOW STREET, WALTHAM, MASS. 

Please send your illustrated literature on Raytheon 
RectiChargeRs. 

\ Tile 

f ress 
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Tops for long-span, low-cost construc- benefits of cooperative buying assist- 
tion ... more dependable where ice and ance and a one-call source of supply. It’s 
wind load is a factor...Crapo galvanized easy to prove this to yourself... call 
line wire meets every requirement for GRAYBAR next time the need for line 


> 


overhead lines. Bought “via GRAYBAR” wire arises. 


it has double value, because of the added 


Crapo HTL-135...Combines a de- Crapo HTL-85... A high-strength 
gree of physical strength and low line wire for long spans, or for 
electrical resistance never before giving standard length spans ex- 
available in a ferrous wire ... tra strength to meet increased ice 
ermittine epans from 200 to $00 or wind loads. Available in sizes 
4 ” ert 9 to 14 B.W.G. Like HTL-135, 
feet. Regularly furnished in No. . . : 
le I ait it comes in continuous lengths 
seclaigeSelctt engtns. with no splices or joints. Its trans- 
Write GRAYBAR for 19-page book- 


é mission and signal qualities are 
let, No. 202, which contains such excellent. Bulletin 201 will give 
valuable information as engineer- 


you the complete story. Write 
ing data, construction practices. GRAYBAR for your copy today. 










Crapo Galvanized Steel Strand |... Popular in the telephone field 
for many years. Available in all standard sizes and grades. Write 
GRAYBAR for full information. 


Branches in over 80 Principal Cities. 


GRAYBAR ELECTRIC COMPANY 


Executive Offices: 


Graybar Building, New York, N.Y. 


YEARS AGO 
THIS MONTH 


Taken from TELEPHONE ENGINEER files 
of July, 1916 





W. R. Pierce, general manager of 
Alberta Government Telephones, Ed- 
monton, Alberta, Canada, _ visited 
Chicago in the latter part of June, 1916 
and dropped in to say “hello” to the 
staff of TELEPHONE ENGINEER. 


v 


One of the exhibits at the convention 
of the National Electric Light Associa- 
tion, twenty-five years ago this month, 
that attracted much attention was a 
large drawing of the building of the 
Chicago Telephone Company grouped 
to make a telephone city. The drawing 
embraced the company’s 47 office build- 
ings and four other telephone struc- 
tures. It was a manifestation of the 
size and importance of the telephone 
industry during 1916. 

v 


The largest parade in the history of 
the United States was the preparedness 
parade held in Chicago during June of 
1916. The directing officer, Captain 
Raymond Sheldon, kept in constant 
touch with the columns of marchers 
by means of telephone stations scattered 
along the line of march. There were 
eighteen stations and each station was 
in charge of two telephone company 
men who received orders from the 
directing commander and transmitted 
them to aids on horseback. 


v 


The Board of Directors of the United 
States Independent Telephone Associa- 
tion held a meeting in Chicago on 
Monday, June 26, 1916. Those attend- 
ing were Messrs. Adams, Allen, Beam, 
Casler, Critchfield, Edwards, Fisher, 
Fuller, Gary, Goodrich, Heller, Mac- 
Kinnon, McCanne, McMeen, McVey, 
Parlett, Reber, Robinson, Tarte, Uhl, 
Vivian and Woods. The application of 
65 companies were favorably acted upon 
and elected to membership in the associ- 
ation. This totaled the membership of 
the association at 600, which was the 
largest membership any Independent 
telephone association had ever had. 


v 


District Manager James Northey of 
the Southern Bell Telephone Company, 
Charlotte, North Carolina was pre- 
sented with a thirty year button for 
service June 1, 1916, which was accom- 
panied by a letter from the Southern 
Bell officials complimenting him on the 
excellent service and the efficient work 
he had done. 
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... now helps to make her 


HE same dependability in Exide Batteries that has 
madethem soreala partof America’s industrial prog- 
ress now gives these batteries an even graver task. 


In the nation’s military forces—in the Army’s 
mechanized divisions, in the air force, and in the 
Navy—Exides have been entrusted with functions in 
which no battery dares fail. 


Behind these front lines of defense—in our mines 
and manufacturing plants, our farms, our railroads and 
communication systems, our fleets of buses and trucks, 
our electric generating plants, steamship lines, fish- 
ing fleets, and Diesel-powered construc- 
tion equipment, even in our hospitals and 
public buildings—Exide Batteries are 
steadily, dependably serving the nation. 


It is not by chance that Exides have 
been placed in so many key positions. 


The battery that helped to build America 
STRONG 


x10e€ 


TELEPHONE BATTERIES 








For fifty-three years they have been proving how well 
they merit this confidence. 

Most storage batteries look very much alike—out- 
side. Inside, you find the differences that count. In 
an Exide Telephone Battery you find the reasons for 
the faithful battery dependability which, for forty-five 
years, has been helping the telephone companies to 
uphold their world-famous tradition of quick, clear, 
unfailing service. 

Look behind an Exide Battery and you find a manu- 
facturer and a service organization with policies de- 
signed to benefit the user by insuring the utmost in 
performance, and the longest, most 
dependable and economical battery 
service that human skill can provide. 

These are the reasons why you can 
confidently entrust your own battery 
needs to Exide. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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The Wide Acceptance Of 


DILLON 
DYNAMOMETERS 


Is Proof Of Their Outstanding 


MODEL A it r s J MODEL B 
DIMENSIONS: 7!/2" x 534" x 234" DIMENSIONS: 6" x 3!/4" x 1" 
to 2,500 Lbs $ 75.50 Oto 500 Lbs. $50.00 
to 3,500 Lbs. 80.50 Oto 750 Lbs. 57.50 
to 5,000 Lbs. 85.50 0 to 1,000 Lbs. 65.00 
to 7,500 Lbs. 91.00 ; 


Both models include attachment 





ooo°o;°;”c°c.o 


. eee a Po shackles and carrying case. 
0 12,500 Lbs. 107.50 Za D2 i Z yy, 
to 15,000 Lbs. 117.50 ——— <A DIAL DIAMETER: 2!/," 
DIAL DIAMETER: 5" CRRARY YY - 
WEIGHT: |!/, pounds 


WEIGHT 4!/, pounds 


WILL LAST A LIFETIME FOR A LIFE TIME OF PERFECT PERFORMANCE 


When it comes to accurately measuring the tension app ied to guy, cable or long span wire 


DILLON Dynamometers have no equal. Of flawless design both inside and out, these rugged ut! 
ity instruments fill a long existing need for a light nalaie tension indicator at a reasonable price. 
With DILLON Dynamometers as part of crew equioment, repair expenses occasioned by over-taut 
wires become a thing of the past. In use by a sells Telephone Companies everywhere—they repre 





ent a vital link in the construction of flawless lines Today for American defense Tomorrow! Equir 

your crews with DILLON Dynamometers by ordering through your jobber or direct. 
W. C. DILLON & COMPANY, INC 
5410 WEST HARRISON STREET - TELEPHONE COLUMBUS 5885 - CHICAGO, ILLINOIS 





















































\0 DEL ~ | ; 
The \ATTOML Way ry) | 


No quicker way of ringing than with ‘) : q 
Nationals. And —thanks to “tension <i a \ 


grip —no jumping off, no slipping along 








messenger. No hooking together in line- 
man’s pail—thanks to “Handy Five” 


cluster packaging. 


Standardize on National Cable Rings. 





Made by 


oy THE NATIONAL 
TELEPHONE SUPPLY C0. 


oe os AUTOMATIC ELECTRIC 


SALES COMPANY 
1033 WEST VAN BUREN STREET + CHICAGO, ILLINOIS 


BRANCH WAREHOUSES AT DALLAS FANSAS CiT¥ LOS ANGELES. RICHMOND (VA) AND SAN FRANCISCO 


Br 
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By B. C. Burden 


Decibels 


tor 
Voltage Power 
Ratios Ratios 
1 0.5 
2 1.0 
3 Low 
4 2.0 
5 2.5 
6 3.0 
7 3.5 
8 4.0 
9 4.5 
10 5.0 
11 ee 
12 6.0 
13 6.5 
14 7.0 
15 io 
16 8.0 
17 8.5 
18 9.0 
19 9.5 
0 10.0 
1 10.5 
22 11.0 
23 11.5 
24 12.0 
25 12.5 
26 13.0 
27 13.5 
28 14.0 
AS 14.5 
30 15.0 


File—Transmission Data 


Date—July 15, 1941 


Gain 


Ratio 


1.122 
1.259 
1.413 
1.585 
1.778 
1.995 
2.24 
2.51 
2.82 
3.16 
3.55 
98 
47 
.O1 
-62 
6.31 
O8 
94 
91 


uu w 


-OmonN 


“Suh Nb 
oo 


Loss 


Ratio 


0.891 
0.794 
0.708 
0.631 
0.562 
0.501 
0.447 
0.398 
0.355 
0.316 
0.282 
0.251 
0.224 
0.200 
0.178 
0.153 
0.141 
0.126 
0.112 
0.100 
0.0891 
).0794 
0 0703 
0.0631 


0.0562 
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cell greatly ' | 
built especially *] 
Developed and constantly improved 


in the world’s largest dry battery 
laboratory, “Eveready” “Columbia” 
“Gray Label” Long Life telephon: 
cells provide maximum efficiency at 
rock-bottom economy. It pays to spe- 
cify them. Available at lzading tele- 
phone supply distributors. 
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...but ONE is a CHAMPION! 


Performance makes the difference! 





Stamina and efficiency set the cham- 
pion tennis player apart from others. 
The same is true of telephone dry 


cells. 


“Eveready” “Columbia” “Gray 
Label” Long Life telephone cells are 
made with painstaking precision... 
made for the one purpose of deliver- 
ing /onger service life at higher sus- 
tained voltage. 

They have the “extra stamina” that 
means better transmission standards 

. increased subscriber satisfaction. 
That’s why more independent tele- 


The words “"veready”’, “Columbia” and “Gray Label 


1941 


phone companies use “Eveready” 


Columbia” “Gray Label” Long Life 
telephone cells than any other brand! 


——CHAMPION FOR THREE REASONS—— 
3c Longer Life 

¥e Sustained Voltage 
¥€ Uniform Quality 











NATIONAL CARBON COMPANY, INC. 
General Offices: New York, N.Y. 


Branches; Chicago and San Francisco 


Unit of Union Carbide and Carbon Corporation 


UCC) 


are trade-marks of National Carbon Company, Inc 
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city and its vicinity or throughout a 


state, and the latter telephone in reports 


* * on “enemy” airplanes to filter exchanges 

#4 f h vhich evaluate their information and 

l l @) t e dispatch it to the Army Air Defense 
Headquarters so. that intercepto! alt 

planes can be dispatched to attack the 


} aT 
>) ) 


Communications News 


Interconnecting Systems 


° 4 THER phase of the | B plan 
Important Communications developments of the SS 





ning as cen the stud i greater 
° 
past month, briefed for busy readers interconnection of telephone systems 
throughout tl country DCB Chai 
b man Ely poimted out that tor most ot 
y the United States the telephone tacil 
ROLAND a DAVIES ities are adequate and excellent trom a 
Editor, Telecommunications Reports defense standpoint, but that there wert 
some situations in sparsely settled reg 
ons, particular] in the West, where 
HERE is no change in the position Work of DCB a ae pen = oo sono 
and policy of the governmental de- . nee in pene Me Se Se 
fense authorities, as represented in the T HE work of the DCB has been con problem applied in these Western areas 
form of the Defense Communications ducted with the greatest secrecy be particularly to the Independents and, 
Board, that even in event of American ‘“*™® 'S work involves the communi while an Independent may have one 
participation in the war the taking over S@™0"8 @¢tivities In War-tims But DCB rn with = pas 
of the nation’s communications system Chairman Fly revealed several phases work, it might be desirable to have an 
by the government is not contemplated of these defense communications prep alternative conne _— link “— the toll 
nor would be done under any emer- arations Of important interest to the system He noted that the telephone 
gency situation. The telephone industry, ee ey, ee Ree Sree Seige — by peda sige lat 
in particular, is regarded as having and Independents First has been the cs the amen ol t cir pipelines were 
most competent management and per- tablishment of a message priorities useful with regard to _— Interconnes 
sonnel and Army and Navy authorities plan under which telephone calls and tion question. He added that there ma 
feel it would be a most foolish and '¢SSages of military importance will be arise the necessity of construction ol 
wasteful move to institute government granted immediate precedence: In th ae rig igen He en — worm, 
ownership and operation. case of the utilization of the air raid DCB Chairman Fly said, might be done 
But. of course. in the case of anv areas warning services, Which have been estal by the Bell System or Independents, 
4] liatiat Gates wtich. well te lished by the Army and have been tested according to the territory where = such 
minder actual war attack conditions or sub ina number of sections of the country us a need arises, or by the Army Signal 
ject to enemy air raids, the Army would ing the Bell System and Independent tele Corps Who should do such work has 
naturally institute acted control and phone facilities, the civilian population not yet been matter of concern Mr 
supervision over telephone facilities dun would be warned not to use the tel Fly declared, because the telephone in 
ing such an emergency period Under phone except for absolute necessity pu dustry has demonstrated sucl xcellent 
Sons colitis sla as ttle wh te poses at such times and the telephone cooperation that tasks lke this are not 
under martial law and “all bets would {a¢ilities would be cleared to handle viewed with any anxtet) 
he off” as to normal operations of not air raid reports on a priority basis overt Chairman Fly disclosed that at the re 
a el but all ay civilian communications \s has been quest of the DCB in the international 
al hatiiae: actiates previously described, the air raid warning communications field, particularly, each 
This reaffirmation of the policy of thx service has been planned by the Army to company appointed a liaison at every 
dskcmat antinislitnn i eae’ te tom comprise th spotting of civilian ai major operating ofhce to tacilitate the 
munications was ascertained through in raid observers at strategic points in a interchange of traffic, interconnection of 
terviews by the Washington correspond 
ent of TELEPHONE ENGINEER with 
the leadership of the DCB since the De 
fense Communications Board has now 
rounded out its first six months of active Officers of the Ore- 
work with its advisor and technical gon Independent Tele- 


phone Ass'n. left to 
right, Leslie A. Grit- 
ten, Secretary-Treas- 
t urer; Geo. Muhle, 
Lowell Brown, W. A. 
Schaefer, Ethel A. 
‘ é ; Bauman, T. J. Wells, 
United States into the war. DCB Chai Dicectors: end D. O. 
man James Lawrence Fly who is Chat Hood, Vice-President. 
man of the FCC declared that the DCB Note: President Chas. 
E. Wells was absent 
because of illness. 


committees in the formulation of plans 
for the operation and functioning of the 


telephone industry and other branches « 


communications in national defense and 


in event of the actual entrance ot the 


ommiuttees, “con posed of the best group 


of experts in communications in_ the 
country’, had evolved very constructive 


plans and had given the Board most en 








ouraging and helptul cooperation 


b< tecldaa 
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me 








coordin- 
This 


plan also is being worked out in regard 


tacilities and other means of 


ation in the event of a emergency. 
to the domestic telephone and telegraph 
services in strategic areas of the country. 
Auxiliary Power Sources 


HE problem of 
sources in event of the bombing or 
failure of the main electric power 


auxiliary power 


company supply in a community also 
has been carefully studied by the DCB. 
The Board has prepared a manual 
dealing with auxiliary power supplies, 
outlining the various possible means 
of insuring adequate power in the case 
of an emergency. The Army and Navy 
authorities, are well aware 
of the widespread and careful planning 
and location of emergency gasoline 
and Diesel oil power generators which 
have been placed by the Bell System 
and leading Independents in their 
central offices in important 
cities of the nation. 


however, 


major 


Vaps & Charts 
HE Army 


formed a notable 


Signal Corps has also per 


task in the assemb 


ling of every available map and chart 


showing the communications facilities of 


the entire United States. This data was 
secured by Major 


Mauborgne, Chief Signal Officer of the 


General Joseph O. 


Army, from the American Telephone 
and Telepraph Co., its Bell System 
Associated Companies, Western Union, 


Postal Telegraph and the United States 
Independent Telephone Association. The 
USITA prepared extensive data for the 
Signal Corps on its 12,000 exchanges 
scattered throughout the country. General 
Mauborgne planned this compilation with 
centralized 


the objective of creating a 
clearing house on communications facil 


ities for all branches of the Army, and 


under a new procedure officers of Army 


desires on data 


facilities to 


units will forward their 


concerning communications 
General Mauborgne who then will supply 
them with the material. This will relieve 


the telephone companies of preparing 


separate charts and maps for the Army 
units in different sections of the country, 
as had been done under the previous 


procedure when the various Corps areas 


and other field divisions ot the Army 


could request the telephone companies 
in their immediate vicinity to supply 
such information which sometimes con 


stituted a considerable burden and ex 


pense 





Army “Thanks” Independents! 


Appreciation of the "fine cooperation" which the Army is receiving from 
the United States Independent Telephone Association and its member com- 
panies and the high calibre of men which the telephone industry has con- 
tributed to the Army's communication forces was expressed by Major Gen- 
eral Joseph O. Mauborgne, Chief Signal Officer of the Army, in a recent 
letter to Car! D. Brorein, USITA President. 

General Mauborgne cited that there may arise the necessity for more 
Reserve Officers from the Independent industry and the installation of tele- 
phone facilities in new military camps and stations because of the unlimited 
emergency, declared by President Roosevelt. General Mauborgne declared 
that "Il know the Army can depend on you to continue to do your full share." 

The text of the letter which was dated June 28 follows: 

"| should like to take the opportunity afforded by the meeting of your 
Executive Committee to tell you that the Army is grateful for the fine co- 
operation it is receiving from the United States Independent Telephone 


Association and its members. 


"As Chief Signal Officer, | am mindful of the generous and timely response 
of the independent telephone companies to the service needs of the mili- 
tary establishments located in their territories, and of the high calibre of the 
men which your industry has contributed to the Army's communication 


forces. 


"More Reserve officers from your member companies for active duty in 
connection with the Defense Program, and the installation of telephone 
facilities in the new military camps and stations that may be established in 
the territories served by the independent companies, are possibilities which 
may grow out of the unlimited emergency which the President has declared 
and | know that the Army can depend on you to continue to do your full 


share. 


Sincerely yours, 

J. O. Mauborgne, 

Major General 
Chief Signal Officer of the Army." 
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Centralize Defense W ork 
NOTHER interesting defense move 
recently was the appointment by Pres 

Roosevelt of Dr. Vannevar Bush, 

National 

President of 


ident 
Chairman of _ the Defense 
Research Committee and 


the Carnegie Institution, as Director of 
the National Defense 


and Development 


Scientifle Research 
under the ( )thice for 
Management to. centralize 


both in the 


Emergency 


all defense research work, 


\rmy and Navy and by private in- 


dustry, and to expedite the mobilization 


of the nation’s scientific personnel and 


resources for the defense program. The 


National 


is to 


Defense Research Committee 


continue as an advisory body to 


Dr. Bush and to make recommendat 


ions for the governmental defense 


development work One ot 
the members of the NDRC is D1 


B. Jewett, Vice President of the 


scientific 
Frank 
\met 
Telegraph Co. and 


ican Telephone and 


Chairman of the Bell Telephone Labor 


atories, who is a member of the Com 
mittee by virtue of his position as Pres 
ident of the National Academy of Scien 


Ces. 


New Tax Bill 

HE telephone industry and its sub- 

scribers, besides the regular corpor- 
ation income surtax and the excess 
profits tax, will make a_ substantial 
contribution to the government de- 
fense expenditure needs under the new 
tax bill which has just been introduced 
by the House Ways and Means Com- 
mittee in the House as the first step 
towards Congressional enactment of 
this revenue measure. The total es- 
timated revenue from the two excise 
taxes, affecting the telephone industry, 
amounts to $71,200,000. 


The excise levy on communications 
messages including lone distance in 
terstate telephone calls, is started at a 
hase of 25 cents—which represents an 


upward revision from the original Treas 


ury Department proposal for an exempted 


base of 15 cents. This tax is also levied 
on such services as news tickers, stock 
quotations, TWX etc., but so far the 


House Committee has not formulated a 


tax rate for leased wire service on a 


rental basis, although it is expected that 


this rate will be about 1007. The levy 


on long distance — telephon 


MmMecssaLles 


will be 5 cents from 25 cents to 49 
cents; 10c, from 50¢ to 99¢; 15c, from 
$1 to $1.49; 20c, from $1.50 to $1.99 


T= » 


25c, from $2. to $2.49 and from $2.50 
upwards 5c for each additional 50c¢ or 
fraction thereot. 

Phe other excise levy will be 5 per cent 


bills, excluding the charges 
toll calls 


an estimated vield of 


on telephone 
This levy which 


$43,600 


for interstate 
will have 
000 is a matter of concern for the In 
dependent telephone industry because oft 


(Please turn to page 28) 
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Fig. 2—Circuit of Ear Balance Transmission Set. 
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Meter 
Instru 


Fig. |—Typical Power Level 
(Courtesy Weston Electrical 
ment Corp.) 


MODERN METHOD OF 
TRANSMISSION TESTING 


General 


( y 1) ect test Vil 
. + it 
i i ¢ ( i i « ( 
t t ¢ ts \ i i 
t lete t el i ere t sses t it 
i ‘ 1US¢ DOO transmissio! 
| , 
I eXal ) nete S S¢ 
cating a splices \\ 
1! por I 
‘ I 





ut \ t ‘ s¢ li il 
t cate S si uuble due t 
eft t circuit peating ¢ 
Phe modes net hor making trans 
missiot1 tests consists 1 mpressil 
’ LOOO cle voltag soure ) thie 
circuit to be tested and measuring 
both the impressed and output voltag 
The ratio of the input to the output 
voltage gives a quantitative rating oft 
the circuit $s 


Reason for Using 


1000 Cycle Current 


7 t 


ange il Voice Trequencies 


itelligibl 


necessary for 1 telephone 
ommunication extends from about 200 
ip to 3000 « ycles Theoretically to get 
a precise determination of the trans 
mission efficiency of a telephone cut 
cult if would « necessaf&r\ to make 

large umber ot measurements at 
Trequencies extending from 200 to 3000 
cvcles Practically it has been found 
that an 1udl Irequency measure 
ment made at the single trequency otf 


1000 cvcles will give a good measure 
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By B. C. BURDEN 


Transmission Engineer 


Lincoln Tel. & Tel. Co. 
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lwasure 


ent 1 i SMIsSs10O LDLULILV 
circuit and obviously it 1s much « 
1 1 
t Make i singt Irequency 11 
lent tha t Make isurements 
mie ditterent equencies 
ill ordinat tra nission nea 
1 
ments are vene illy made wit i 
source or LOO cycles rat em 
measurements vel wide range 
to 5000 cvcles ire required 1 
' 14 11 
nection Witl naeity toll 
cuits used in the transmission of « 


broadcast programs 


Ear Balance Test Methods 


BB EFOR!I the 
( \ 


oltmeter was 


coppel 


transmission testing Was 


by the Cal balance method 
the S¢ early Cal halance measu 
struments ire still in use 


method 


over the circuit to be tested and 
hack to the tester ) inothe 


preterably a duplicate of 


means of a ke switching 


the tester listens over an ordin: 


oxide type 


a 1000 cycle tone is tran 


made aval 
usually 


Many of 


ity 


1 
Ssit 
1 
I 
‘ , 
i 
lable 
done 


arrangement 


Té le 


phone receiver and compares the volume 


of the tone received through 
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p test ; ¢ it y ‘ t 
] } + ; 
i(] la ta ( \ 
P my , 
al C1 ‘ Hie netw } ] 
listed t t ti 1 1) 
al sa ippare 
1 ( 1s ‘ ricie thre tw 
1 1 ) ak ( it ) tive ea 
‘ ) ' 
ldla \ I 
SS t ¢ ak l r te | ‘ i 
t tiie net ) 1 til 
( ry + css | t T { ( 1 
t the ircuit nae test , 
+} ; } 
ie testing init wot thre circu 
1 ] + ‘ +} ] ] 7 
maet test nad n OD Mach cit 11 
ire ¢ the same r t ind tvpe t he 
the Ss t thre testing ( cuit V1 ye 
1 ] ? ’ 7 + ' ; 
equa oO ‘ 4 t thre etw } ‘ 


Cll its i\ iulable retwer tices the 
tiie loss t eacl 1VCLT lua ( lit ca 
be determined = b the triangulation 
formula. o find t individual los 
f eacl f three cuits. when it 1 
ecessa to test the i “loop bac 
basis 1S¢ the llowing equation 
See Fig. 3 
Loss Circuit A > \ + ( 

( ) (B ( 

) 

Loss circuit B=(A+B) \ 


circuit ¢ (A+( \ 
The Cal 


cle pe ndent 


loss 
balance 
on the ear for 


conditions of balance, w: 


is surprising 
if Irate and competent testers yould 
seldom be more than 1 db apart on the 
Same measurement The 1000) evel 
oscillators were used to. provide i 
source of tone for either of the tuned 


reed or vacuum tube type. 
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Fig. 3—Triangulation formula useful for 
Loop Back Measurements. 
Power Level Testing Method 
balance method of trans- 


T i! eal 


testing has largely 

replaced by the powel level method of 

measurement \ typical power level 
meter is illustrated in Fig. 1 

This method involves the use of a 

fixed 1000 cycle tone which is— im 


pressed on the input end of the line or 


| 


apparatus to be measured, and a copper 


type \. C voltmeter or 
both the 
output ends of the circuit to record the 


that the 1000 


oxide power 


level indicator at input and 


loss (or gain) in 


powell 


cycle tone incurs in passing through 


the circuit. The required units for this 


shown in 


method of measurement are 

Fig. 4. The transmission loss of the 
circuit under test 1s equal to the alge 
braic sum of the two input and output 


readings which are read directly from 


the power level meter dial which is 
calibrated in decibels, or where an or 
dinary A, ©. voltmeter is used the loss 


is computed by the relationship 


output voltage 
db 20 log 


input voltage 


By the use of conversion tables, volts 


can be converted to decibels without 


the necessity of using the above form 
ula 

The level 
ments permits tests to be made without 


back to the 


power method of measure 


the necessity of looping 


sending end of the line 


The copper oxide meter makes possi- 


ble this method of testing as it 1s able 
to measure the 1000 cycle frequency 
without appreciable error and_ the 


meter has sufficient sensitivity to give 
readable deflections on both toll and ex- 


change lines with reasonable input 


powers 
The ordinary soft iron vane type A. C. 


voltmeters are not suitable for trans- 


mission measurements as they are 


relatively insensitive 
JO0o &Y 
a 
oscelJalfor 


OXSice 


Essential Difference Between 
Power Level Meters and 
A.C. Voltmeters 


HE essential difference between the 
power level meter and the copper 
oxide \. C. voltmeter should be fully 
appreciated. The chief difference is in 
use and calibration as the power level 
meter is nothing more or less than an 


A. ( 
the 
significance unless tied down to a zero 


voltmete! \s has been explaine d 


decibel has no real quantitative 


reference level. In order to. cali 
brate an A. (¢ 


it is therefore 


voltmeter in decibels, 


necessary to first estab 


level 


different 


lish the zero reference Instrument 


manufacturers use levels 


milliwatt at 6000 ohms 


some using one 

and others six milliwatts at 600 ohms 
as the reference level. The zero rete! 
ence level is like the bench mark of a 


surveyor in its application. 


Having established a zero reference 


level, all measurements can be referred 


to this zero level, thus enabling the use 


of the db on a direct reading basis. For 


example, if we had a wattmeter with 


which we could measure the input and 


output power on a line under test, we 


could refer each reading back to zero 
level power and thus determine the 
relative level of any measurements 
taken The difference between input 
and output levels expressed in dbs 
would be the transmission loss of the 


circuit under test. The wattmeter could 


be calibrated to show decibels instead 


of watts. To illustrate, assume that our 


zero level is one milliwatt (.001 watt), 
then the wattmeter dial would show 0 
db at .0O1 watt, plus 3 db at .002 watt, 
3 db at .0005 watts, etc. Note—3 db 


equals a power gain or loss of approxi 


mately 2.0. 


V oltage Used 
Instead of Watts 


Wattmeters suitable for measuring 
the low powers used in telephone test 
ing are not available, hence, it is cus 
tomary to measure power in terms of the 
impressed across a known im 
pedance, i.e., power in watts is equal 
to voltage squared divided by imped- 


E2 


ance; P 7 


voltage 


In other words, we can use a volt- 
meter to measure watts provided we 


know the impedance across which the 


erm oF frre 





\©® 





line 
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Fig. 5—Set up for Straight-away Tests using Copper Oxide Meters. 
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1000 cycle 
Oscillator 


power level 
meter 


Fig. 4—Required Units for Modern Method 
of Transmission Testing. (Courtesy Shallcross 
Mfg. Co.) 


reading is taken. [From this it can be 


voltmetet 


seen that 1f we are to use a 
as a power level indicator calibrated 
in decibels, our calibration must be 


based on 
level 

It is 
the fixed impedance, and either one o1 


both a fixed zero reference 


a fixed impedance. 
O00 


and 


customary to use ohms as 


the ZeTo referenc = 
that 


watts at 


six milliwatts as 


\ssuming our zero rete! 


OO] 


level. 


ence level is 600 ohms, 


then 0.775 volts on the dial of our powet 


level meter (which is nothing but an 
\. C. voltmeter) will correspond to 
zero decibels, 1.55 volts to plus 3 db, 


Table No. 1 
calibration of an 
the O01 


0.387 volts to -3db, ete. 
the 


voltmeter on 


shows 
A. ( 
watts and 600 ohms. 

It is that 


complete 
basis ot 
important the impedance 
the 
the 


which instrument is placed 


acToOss 


be 600 ohms if readings are to be 


accurate. 

Simple Measuring Apparatus 

A complete transmission testing setup 
the 


exchange requires the following items 
(Please turn to page 35) 


for small and medium sized 





Voltmeter 
Reading (volts) Level in db 
2.45 +10 
2.18 +9 
1.94 
1.74 7 
Loo +-6 
1.38 +5 
1.23 + 4 
1.09 +3 
0.97 +2 
0.869 +-1 
0.7746 0 
0.690 —!) 
0.615 — 
0.548 3 
0.489 —4 
0.435 —5 
0.388 —6 
0.346 7 
0.308 —8 
-275 —- 
.45 —10 











Table No. |—Conversion of volts to decibels 
—Reference level 600 ohms and 1.00 
milliwatts. 
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Telephone Industry Given 
New Priority Status 


By OPM 


He most difficult task of the tele 
wa industry in the turnishing ot 
apparatus and equipment for its rapid 
ly increasing service, both 1n connection 
with Army and Navy and detense in 
dustry establishments and for its civil 
ian subscribers, was aided to a certain 


Washington 


authorities 


degree by the detens« 


priorities when the tele 


pl One 


| industry was classed on a prior 


ity status above other civilian indus 


allocation § of strategi 


raw materials which go into the pro 


tries for the 
duction of telephone equipment 
This assistance was ordered by botl 


» 


Director of Priorities E. R. Stettinius, 


Jr., of the Office of Production Manage 
ment (OPM) and by Leon Henderson, 
Office of Price Administra 
(OPASC) 
ius and Mr 
held on this pro 
United 

\ssocia 


ion Defense Coordinating Committee 


USITA 


chie TI of the 


tion and Civilian Supply 


\f 


Conterences with Mr. Stetti 


Henderson were to be 


gram of priority status by the 


States Independent Telephone 


Brorein, 


President and President of the Penin 
sulat Telephone Co ot Tampa, Fla 


President of 
John H 


Blomever, 


Gary and Company 


Loe Vice President and General Man 
igel ) the Lincoln Nebraska Pele 
phone and lelegt iph .* | | O'’Con 


nell, President of the Commonwealtl 


le lephone Co : and Col 


| Gustav Hirsch, 


leading telephone consulting engineet 
of Columbus, Ohio 

The program for a priority 
raw materials ror repall ant 
tenance equipment was 
OPM and OPACS to allow uninter 


rupted operation of the tele 


promulgate d by 


yhone indus 


I 
try together with the telegraph and 


radio communications services and 23 
other industries which were declared 
to be esse ntial to the “nublic welfar 
and maintenance of civilian supplies 
The recommendations for this priority 
status first were issued by OPACS 


OPM 


Stettinius 10 days 


Director Henderson and_ then 


Director 


promulgated the 


Priorities 


later order legalizing 


it into effect. It 
QOPACS and OPM 


this status and setting 


was stated bv the 


that the materials and equipment fot 
the maintenance and repair for the 
te leph 1¢ industry s} all be allocate 
rior to all other civilian requirements 
ind prior to defense requirements co! 
sistent with the defense program as 
ete Ine b OPM 

| < ae I Ss the Hy ( 

itions Ce titutes thie nost 
portant Ont 1 t S programs al 


YOUR 


JULY, 


, , , : sry 
nounced and Tread is OLLOWS I r 
term “maintenance means tl upkeey 


ot property and e¢ 


replacement Ot parts 
ave been wort out lamaged or des 
when the new 


part or parts represet a 


1 } 1 
change over in model, the introducts 
ol a Superior tv pe equipmcnt to re 


place usable equipmen ot al ywider of 


inferior type or 


tion more extensive than that whicl 
Is necessary to replace the part r parts 
that are worn out, damaged or des 
troved” This phraseology was 11 
terpreted to meal hat the Maintenance 
and repall activities could not. eftect 
chaneves in telephone ervice tot | 


lan operations with more moder 
improved equipment than was exi 

at the time of the damage and might 
tend to retard the conversio1 ) 

ing nan il sVsten t tuto! iti ad 
svstems whi nas Cel 1 8 s 
the telephone nadust ( thre 


Independent Pioneers 
Organize Woods Chapter 


Named in honor of the founder and 
president of the Lincoln Telephone & 
relegraph company, the Frank H. Woods 
Independent Pioneer 


chaptet ot the 
Pelephone association of America re 


ceived its charter and announced ofticers 


Woods home June 


during a picnic at the 
] 


= | 


John Agee, gen- 
eral manager of 
the Lincoln Tel. 
& Tel. addresses 
the newly formed 
Frank Woods 
Chepter of the 
Independent Pio- 
neer Telephone 
Association at 
it's organization 
meeting. (Picture 
courtesy Norman 


OH, L. T. & T.) 


1941 


Otheers ot the 150 charter members 


attending are ( P. Russell, Lincoln, 
president; Chris Haberman, Friend, vice 


Flora M Johnson, 
secretary and ] H Hartley 


president Lincoln, 
Lincoln, 
treasure! On the executive committe 
Hansen, Mrs. Cecil Andet 
Wheeler and Elsie Andet 


Lincoln, and James Oudgeon, 


John 


national association. L. EK. Hurt 
()maha tormer general manager o 

tl Lam n npany resented a pro 
trait i M Woods 1 t latte spoke 


Company Was 
Prepared for Subway Strike 


© imsure normal operation of tel 
hone service in the event that a strike 
m the New York City subways called 


York 


or June 30 had come off, the New 
Telephone Co. had arranged to provide 


] ] 


iccommodations in hotels tor 2,000 of its 


yperators who do not live within walking 
istance ot worl M.avor LaGuardia and 
the Transport Workers Union reached 
an agreement June 28 postponing any 

Saiie. 1 +] uate darn bisects 
ction until the courts decide on adjudi 


cation now betore them, but in case ne 


gotiations collapse and _ the strike 1 
taged in the tuture, the telephone con 
pany will undoubtedly repeat the same 
irrangements 

» 7 + , + * ; , | 

r¢ ilis¢ a tlic-up © transit cilities 


vas expected to increase telephone tratt« 


sharply, tl company had intended to 
keep operators at hotels near the central 
theces In Brooklyn and the Bronx 
plans had been made to provide trans 


portation for an extra large force of 


operators in buses auto 


and private 


mobiles Similar arrangements had been 


prepared by the Lines Department 


ot the \ | rs | lor se veral hundred 


“ 


operators of the ong distance 


omices 
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ned 








for 


the 


g. |—Modern Portable Type Wheatstone Bridge De- 


Telephone Field. (Courtesy Leeds & 
Northrup Co.) 








How then can high resistance faults 





be located? It is the writer’s firm belief 
that there is no substitute in cable plant 
testing for the Wheatstone 
method. Contrary to popular understand 
ing the Wheatstone Bridge is not dii 
ficult to use and it embodies only the 
principles and re 


simplest electrical 


quires only elementary multiplication, 
subtraction, and division to compute the 
distance to the fault after the measure 
ment is taken. 

Even the smaller exchanges will find 
that a Wheatstone Bridge will over a 
period of years more than pay for itself 
and that a bridge will also avoid pro 


longed interruption of service 


Bridge 


resistance arms controlled by a 
multiplier dial, and 
known in 


other 
single generally 
schematic diagrams as Re 
sistance arms A and B two terminals 
known as X, and X., (the X arm) a 
sensitive direct current galvanometer, 
and several keys for connecting the 


battery and galvanometer in the circuit 
Theory of Basic Bridge Circuit 
PACE does not permit going into a 


W heatstone 


other than to say that 


lengthy discussion — of 


Bridge theory 
when reduced to its simplest elements. it 
involves four resistance arms, with a 
source of direct current, usually a_ bat 


tery connected at the Junction of A and 


CABLE FAULT LOCATION 


with a 


WHEATSTONE BRIDGE 


General 


HERE is sothing as disturbing to a 
telephone man as cable trouble, pat 
ticularly if it is of the high resistance 


ariety Unless cable testing methods 


it¢ well 


like looking for the proverbial “needle 


organized and understood, it 
in a haystack” to find a pin hole sheath 
pcning 

The majority of cases of cable trouble 
esult from sheath openings which admit 
moisture causing the cable pair insula 
tion to breakdown creating crosstalk and 
cross ringing and in some cases ground 
ng the lines sufficiently to prevent their 
use. Some of these sheath openings can 
he located by walking under the cable 


and visually inspecting the sheath, par 


ticularly at points where it passes 
through trees, at sleeves, corners, and 
other potential trouble points. Many 
ases of trouble cannot be located by this 


method as they may be due to a tiny 


pin hole under a cable ring or a crack 
lue to ervstallization 
rows 
a u* s) 
* 
+L, 
ol 





1 | oa “"OLG 7 — 


Fig. 2—Basic Wheatstone Bridge Circuit. 
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Fig. 3-A—Electrical Conditions in. a_ bal- 
anced bridge circuit with equal ratio arms. 


( 100:100—100:100) 


Wheatstone Bridge Construction 


T should be kept in mind that the chiet 


advantage of the Wheatstone Bridge 
over other types of resistance measuring 
instruments, aside from its exceptional 
accuracy, is the fact that the resistance 
from any point to a cable fault can_ be 
measured and the resistance of the fault 
will not affect the accuracy of the com- 
putation. A popular type of Wheatstone 
Bridge particularly designed for the 
telephone field is illustrated in Figure 1 
The Bridge consists essentially of a cal 
rheostat arm 


ibrated and adjustable 


(R arm) controlled by four dials, two 
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1 


B and R and X arms, and with the 
galvanometer connected across the jun 
tions of the A and X and B and R arms 
as shown in the schematic diagram in 


Figure 2. When all of the 


ohmic value. the 


resistance 
arms are of the same 
galvanometer will show zero deflection 
This is due to the fact that the po 
tentials across the various arms will be 
equal, hence there is no voltage available 
to torce current through the galvano 
meter when the bridge arms are balanced 
However, if the resistance in the several 
arms ix not equal the bridge will be 
unbalanced and current will flow through 
the galvanometer. The magnitude of the 
ealvanometer deflection 1s not important 
as it serves merely as a null indicator, 
that is, to show when the bridge 1s bal 


anced \ 


balanced condition can exist 

















Fig. 3-B—Electrical Conditions in a bal- 


unequal ratio arms. 


100:1000) 


circuit with 


(100:1000 


anced 
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though the values are 


even resistance 

not all equal in the several arms provided 
they bear definite ratio to each other 
Fig. 3 illustrates by actual values the 


two conditions for a balance. For the 


bridge to balance the several arms must 


following resistance ratio 


\ B X R 


bear the 


Use of the Bridge in 
Locating Cable Trouble 
OW let us 
W heatstone 


tion of a 


consider just how. the 


Bridge would be used 


the loca ground in a_ telephone 


ible using what is known as the simple 


\ arle \ 
Che first 


method 
to locate a good 
bad 


wire 1s one which shows no leak 


wire to the X, term 


step is wire 


in the same cable with the wire. A 


on «] 


Connect the 


inal of the bridge and connect one of 


the bad wires to the X., terminal. Straf 
bad wire 


terminal wh 


the good and together at 


Sone 


distant is known to be 


beyond the fault. The end terminal for 


eXan ple Connect the ground terminal 


) the bridge to the centra ome 
ground, or any available earth conne¢ 
1On 

Step No. 2 With the ratio dial, whicl 
ontrols. the value ) the resistance cut 


in the A and B arms, set on 1.0, set the 


eostat dial of the bridge on 1000 ohms 


ind close the battery and galvanometet 
kevs and note hether t needle de 
ects tow ra the ne itive ‘ positive 
side oO the galvanometer scale If it 1s 
the posit sic { i ed ) we kno 
t t will nee t ( t 1 1 mre ESIS 
tance Nn thre eostat t balance the 
dee. If the eflection 1s t rds the 
negative sick : " scale Ve will neec 
to cut some resistance t. Adjust. the 
eostat unt balance s obtains 
ich will be s mwwn by zero deflection « 
Live ral ino et 
Adjusting the Rheostat Arm 
It is important that an orderly pro 


ollowed in adjusting the R 


irm to balance tl ridg To illustrat 
set the hundreds, te nd units dials all 
on zero, and adjust the thousands dial 
until the balance point is located be 
tween two points on this dial. Set the 
dial on the smaller value. Then procec¢ 


the hundreds dial and locate the bal 


ince point between two points on. this 


dial and then set on the smaller value 








to 


rae “™N \ son TL FO o 


- . Sat wle 
me ~~ 


~ Za a 4 (<4) ad 
oh 
ban 


> ae La 

— <a = s > 
‘+ a” 2 : 

resistarsce of LaF wire 

strap fo Zo 


= and +. tf 
ZL OFF LQULL 


Fig. 5—Actual values in a typical fault case 
using Simple Varley Method. 


OUR 


SULT, 


{gee oS wire strap 





{722 wore \ 


X2 T ° 


ay 
ged Saul E 





Fig. 4 — Sche- 
matic connections 
for Simple Var- 
ley Test on Cable 





Pair. 

dial. The value cut into the R arm t It requires that just twice the value ot 
balance the bridge can then be read the resistance of the bad wire (strap to 
lirectly from the dial setti Call this fault) be cut into the rheostat for the 
reading R R arm to equal the X arm hence when 

Step No. 3—Next compute the resis computing the resistance of strap to tault 
tance from strap to fault by simply di , iN 

we divide by twe 1.4 \ 


viding the rheostat setting by 


» 
R When: X, It is a basic requirement of the 


X 


l 


2 ohms strap to tault ple Varley method that. the ratho arms 
R R he ostat Setting be set on 1.0 and t] at the good ind ba 
‘ wires have approximately the same re 
\ 


Must equal 1.0 sistance 


Step No. 4—After obtaining the re The Advanced Varley Method 





stance from strap to fault we next cor HERE is another method that can be 
vert this into teet by multi om used which ciiesieetes these too ft 
feet per ohm factor (see tab ! quirements. This method requires that 
for the gauge cable involved. For ex two good wires be available and that tw: 
ample supPpOs the cable ‘ron tray readings be taken Vhs good and bad 
back toward the office 1s 22 gauge, ther wires need not have the same resistance 
the theoretical distance strap to fault and can even be in separate sheaths. The 
would Ie followine steps illustrate the appli ition 
d= 50 & 61.68 3084 feet (strap t iult f this second Bridge method. which we 
I gure 5 SHOWS OW ict value vil call the id mnces \ irl method 
vould work out in a typical fault Step No. 1—Pick out two good wire 
cation Case and i these Gi, and G Connect the 
Reason that Fault Resistance sie Jaen Ki oe - 
gether at a terminal known to be be 

Does Not Affect Accuracy ; 

? ° ond the section mn vii the fault 


A’ understanding of hoy 
stone Brid bl 


12 is able to locate ta 


in telephone circuits ithout the resist good wire No. 1 to the X, post of tl 
ince of the fault itself affecting the a Bridge ood e Ge. to the oun 
curacy ot the reading obtains 1 can he post il the | id vire 1 Ost x. Sct 
better appreciated by a= study ot ig ratio dial on 0.1. Balance bridge and 
ure 6 This nvure shows how the < ( it reading K, 

tances of good and bad wires appear 1 Step No. 3—Disconnect good wire G 
the bas Bridge circuit It ill be ITEK rom the ground post ol the Bridge and 
that the X arm, instead of consisting o connect the ground post to ground witl 
a lumped resistance, consists of all ot the ratio arm still on 0.1 Balance the 
the resistance of the goo wire plus the Bridge and all reading R., 

resistance of bad wire from strap ba Step No. 4—Compute the resistances 
to fault. The R arm consists of what from strap to tault by ibtracting read 
ever resistance may inserted bv the in RK, from R in tip b O90 
rheostat plus the resistance of bad wire 1.4 

from fault to Bridge ». © (eR RR O90! 

Inasmuch as the Simple Varley method The distance t fault 1 then computed 
equires that the ratio dial of — the I multiplying the value of X, | the 
Bridge be set on 1.0, ther the X arn feet per ohm tor tl particular vaugs 
resistance must equal the R= art re cable involved 


sistance to 


balance its bridge We must Ga F. 


therefore cut in enough resistance 1n t 1 124.2 
rheostat so that when added to the re . 1 
2) 61.95 
sistance of bad re Strap t ult t 4 IR YG 
vill eq the X arm, which is made u 
: t] ; 4] Table No. |—Feet per ohm at 68 F 
ull ¢ ne won Vvire in il I ( 
ad Wire 


(Please turn to page 38) 
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Tue Cook Six-Pair XB Unprotected 
Pole Cable Terminal is the only six-pair 
terminal designed, engineered, built and 
sold as a six-pair job. It is the only 
six-pair terminal that gives you all the 


quality features found in the larger Cook 


XB terminals. 


. . . patented one piece Bakelite face plate and insu- 
lating fanning strip . . . sturdy, non-corroding Everdur 
studs with tinned solder shoulders firmly embedded 
in mounting plate so they cannot turn or loosen... 
raised stud mountings that eliminate surface leakage 

. studs correctly positioned for quick, convenient 
wiring . . 


. non-corrosive nuts and washers for quick, 


low-resistance connections. 


The same patented cable entrance and holding sleeve 


for tight cable joint . . . the same exclusive process 


COOK ELECTRIC COMPANY 


2700 SOUTHPORT AVENUE 





for compound filling insuring against shorts and 


grounds ... the same heavy reversible zinc hood for 
mounting with stub from top or bottom . . . the same 
hot dip galvanized alloy steel frame ... the same 


five star features all the way through the six-pair 


XB that are found in the larger sizes. 


The Cook Six-Pair XB has a variety of uses and will 
save in installation and maintenance costs many 
times its low purchase price. 


Buy the Six-Pair XB 


from any telephone manufacturer or supply house. 


CHICAGO 
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TRAINING COURSE 


SECTION V 


Pole Line Fixtures 


(Prepared Expressly for TELEPHONE ENGINEER by the Lincoln Engineering School) 

















General oa! bold - I 4 
E ’ ERY telephone man should _ be i f# & 4 A! ULAL AA a” A Ory Be 24a 33 
familiar with the general features ot . a rx Ee ne Fig" ti 
outside plant construction as this intor PEPPY “| oe 
mation is useful and interesting even Fig. 3—Detail of a aed NY; | ee - : 
though one is engaged in some other Ten Pin Crossarm aon 2444 Lage Screa 
shace of teleshone wort Lead. MULE Ne 
This section of the training courst i a ee 
deals with pole line construction and 
covers such items as pole’ traming, zl ' 
bracket and crossarm arrangements, dead wer 
ends, et 
Pole Framing 
and hole (known as a gain) that is ne Most of the larger companies find it 
THE term Framing wren to the cuts essary for each crossarm economical to purchase all poles witl 
that are made in a pole top so that The pole suppliers will furnish poles gains already cut. The number of gains 
it will shed water, and the recessed cut ; ‘ { | , 
already framed where desired at a slight specified is based on pole height and 
additional cost. It is particularly desir class 
90° if able that poles such as vellow pine which GC ° I _ ° . 
{a have received full length treatment be ran Locations 
A Bina 2 purchased fully framed for the maximun | ies purpose of the gain 1s to “key” 
rd f number of vailns that may be required, the crossarm immnto the pole and pro 
otherwise untreated wood would be ex vide a flat surface against which the 
Hl i posed if gains are cut after the poles arm can be bolted. This makes the arm 
NS have been treated much more rigid than would otherwise 
When it is necessary to roof poles in be the cas 
I | the field either a double or single cut The gain should be at right angles to 
i | root may be used. Figure 1 illustrates (Please turn to page 40) 
Fe Le ane tN the two types of roofs. The double cut Pre” (eae ioe 
oof presents a more symetrical ap peering eng. . 
Fig. |—Two types of Pole Roofs. pearance, but it is claimed that the one _ a 





>. 
way roof reduces checking at the top of ¢« &<ig~ ~8. 


K I A the pole. Poles should always be roofed _ é iw A 


) so that the sides of the roof are at right <\ ~~ P A 
) Ww £, § 4. 
~ +} 


4 
, J angles to the face of the pole. Poles in 4 ba 
: | kn 4 , . 1 “ ~ q 
' 33455 1) _t ) ( 704€ | should be held in a gaining buck when 1 ~oy 
4" Sto\ ye morksu:ts cutting roofs or gains Pe YI) - 
A/ ec YY . ‘ 4 


=“ 


Sow fo | Sectior or 
A OL aoe - here » } S 
so hole é Locate Where poles are purchased with gain | crossarn 
< Fee” IF 
bole already cut, a sufficient number of gains i 
Anan N—rahy AMV Ans il “ 7 . 
Vv" V V } 
oe Ye i . a oe to care for the ultimate number of cross Wu 
eta: of gar locating bole center : 
} aa ™ fs ° _— 79 arms likely to be carried should iy 


Fig. 4—Method of Double Arming at 
Fig. 2—Detail of Pole Gains. specified. Dead Ends. 
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THE Ae 


provides fast# m 


44 HAT will the Automatidil Board 
WY selephons executives ard™ing tod 
It will permit you to pie, bett 


service at less cost per call, ag meet 
confident of continued profitabieration 
How is this accomplished? Primi by usi 
the operator of the arduous m@fical o; 
pleting a call. With the AutomfToll Bo 


a few simple keys to make a cofftion. 





| 


ORIG ORS A 



















AWOMATIC TOLL BOARD 


fasts more profitable toll service through remote control switching! 


utomatigil Board do for me?''—is the question The result is faster, smoother, more accurate service. The operator's atten- 
tives arafing today. Briefly, the answer is this:— tion is not dissipated—it is concentrated on the essentials of each call. 


su to pile, better, faster, more convenient toll Sitting comfortably at the cordless, plugless, jackless board of desk height 
; - she has no stretching or reaching to do—is much less fatigued at the end 
call, ag meet changing economic conditions > 
we of the day. She can handle more calls per hour, with greater precision and 
rofitabieration. reduced nervous strain—thus lowering cost per call and improving service 


1? Primf& by using switches or relays to relieve as well. 

uous minical operations associated with com- Adoption of the Automatic Toll Board would be a major forward step, 
Autom Toll Board, she has merely to actuate both technically and economically, for your exchange. Write for further 
ke a comtion. information, today! 





ATOMATIC @ ELECTRIC 


ORIG ORS AND DEVELOPERS OF STROWGER STEP-BY-STEP MACHINE SWITCHING AUTOMATIC DIAL SYSTEMS 








ERS OF TELEPHONE, SIGNALING AND COMMUNICATION APPARATUS 
' ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 


Distributors in U. S. and Possessions: 
gic AN AUTOMATIC ELECTRIC SALES COMPANY, 1033 W. Van Buren St., Chicago, U.S.A. 
: Export Distributors: AUTOMATIC ELECTRIC SALES COMPANY, LIMITED 














Expanding Plant 


plant equipment of the San 
Telephone Co. will be ex 


4.000 to 5,000 lines undet 


Central 
\ngelo Te xX 
panded trom 
1 program now well under way 


Phe expansion 1s expected to be com 


leted within four months or by the time 

November directory is published, said 

Clay, superintendent of the in 
progran 

The addition in lines to serve the city’s 


odern dial system of telephone com 


unication Was necessitated by an ever 


reasing usage, one that wasn't occas 
oned by the Air Corps development here 
lone, ( i\ said 


\ lat o¢ 


mployed on the 


number of extra workers 1s 


installation. 


Somerton Telephone 

Exchange Sold 
Pleading that her 

no longer permits of her operation of the 


plant Iva McKeen, recently petitioned the 
to sell the 


physical condition 


Commission for authority 


Exchange, south of Barnesville 


to G. A. Burcher for $650.00 Both 


residents of Somerton. 


phone 
Ohio, 
parties are 

The authority asked was granted. The 
» 


Exchange now has 52. subscribers. 


Installation Gain 


There was a 68,300 


gain of about 


telephones in service in the principal 


subsidiaries of the American Telephone 
and Telegraph Company included in the 
Bell System during the month of June, 
194] 

rhe gain tor the previous month was 
121,200 and for June, 1940, 18,100. The 
net gain for 6 months this vear totals 
673,300 as against 449,000 for the same 
period in 1940. At the end of June this 
were 18,155,300 tele 
Bell System. 

June 1941 was the 
month of June in the 


vear there about 


phones in the 
The gain for 
largest for the 


history of the Bell System, the next 


largest gain having been 56,539 


in 1923 


June 


Signal Corps Opens 
Candidate Officers School 


The first officers Candidate School of 
the Signal Corps since the first World 
War was opened July 1 at Fort Mon 
mouth, N. J., with a three months course 
of instruction prepared for 500 men from 
Similar courses are be- 
ing planned for Oct. 1, 1941, and Jan. 1, 
1942, and graduates will be commissioned 


over the nation. 


as Second Lieutenants in the Signal Corps 


Reserve For the first three months 
course, O8 men were chosen from 
Fort Monmouth 
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Subject: The 2-B Regrettor 
—It’s Author 


Mr. Ray W. Smith, Editor 
TELEPHONE ENGINEER 
7720 Sheridan Road 
Chicago, Ill. 


Boston, June 24, 1941 


On February 7, 1941, I disclosed to you who it was that wrote that 
classic which appeared in the January TELEPHONE ENGINEER entitled, 
The No. 2-B Regrettor,’ or words to that effect. 

I told you it was James M. Henry, Radiotelephone Engineer, of 
the Chief Engineer's Department, of the New England Telephone & 
Telegraph Company, 125 Milk Street, Room 312, in Boston, Mass. 

I also mentioned he was slated to be head man of the Boston 
Section of the Institute of Radio Engineers. 

It is now a fact. He was elected Chairman of the Boston Section, 
of the Institute of Radio Engineers, at its annual meeting, in MIT, on 


June 6, 1941. 


I know—because I also belong to it—and I was at the meeting 


in question. 


There is no point in keeping quiet on the authorship of the pamph- 
let on the 2-B Regrettor, because Henry knows I wrote and told 


you who did it. 


(Editor's Note) Thanks to Mr 


article mentioned. It caused many 


Il alla: t 
requests 


And thanks to you, JAMES M. HENRY! 


Gordon S. Wallace 
15 Bothwell Road 
Brighton 35 





Highlight of the 
Communications News 


(Continued from page 1/8) 


its service being predominant in small 


towns and rural areas. The tax will 


be paid by the subscribers and might 


have the effect of diminishing sub 


scriber business due to this addi 
tional charge. It might occur that the 
industry may 


Independent — telephone 


present an exposition of this levy’s 
injurious effects upon the small telephone 
companies when the tax measure comes 
Senate Committee 


before the Finance 


for additional hearings. 


For Vacancy 


HE FCC is now functioning on a six 
Commissioner basis 
filled the vacancy 


Frederick | 
pub- 


because Roose 
velt has not. yet 


held by 


newspaper 


of the post, 
Thompson, Alabama 
lisher, whose term expired June 30. Who 
the President will appoint is difficult to 
foretell and, while he has not been ad- 
vised about his retirement by the White 
House, Commissioner Thompson has a 
most slim, if any, chance of reappoint 
ment. 


Mr. Thompson left for his Alabama 


1941 


Massachusetts 
in our efforts to locate the author of th 
for extra copies of our January issue. 
home June 30 when his term expired 
without word from the White House 


as to whether there were any indications 
reappointment. Even 


Hill of 


whip, has declared 


in regard to a 


though Senator \labama, now 


the Senate majority 
he is supporting the reappointment and 


a number of “liberals” in the House 


are urging Mr . Thompson's contin 


uance in. office, the odds seem to be 


most strongly against the selection of 


the Alabaman. 


There have been several aspirants al 
ready mentioned for the FCC post 
[wo state commissioners’ names _ have 


head of the 
Leon Jourol 


Hugh White, 


commission and 


been cited 
\labama 
Tennessee commission 


liklihood that 


mon, Jr., of the 
but there seems little 


another FCC member will be drawn 
from state commission ranks since there 
are two such Commissioners, Paul <A 
Walker and Ray C. Wakefield. The 


broadcasting industry, too, objects to 


state commission experience as tending 


to impose “utility” regulatory ideas on 


the radio industry. A leading candidate 
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is G. U. Johnstone, Jr., former Demo- Naughton, director of public utilities and who had previously served with the 





cratic National Committee radio director, of the California Railroad Commission, SEC, the Power Commission, Justice 
and another prospect is one of the lead who is regarded as one of the ablest Department, CAA and the FCC Tel 
ing members of the Maine Democratic regulatory offtcials in the country Che phone Investigation, is now the FC¢ 
Party, Fulton J. Redman separation studies will be discussed at \ssistant General Council in charge ot 
It seemed a good possibility that the the NARUC convention in reports by telephone, telegrap! and other con 
President might delay tor sometime in Commissioner Nixon and Chairman Fly munication matters. He succeeded James 
the selection of the new FCC membet \. Kennedy who became the General 
until the Senate Interstate Commerce Viscellaneous Notes Counsel of the cable and radiotelegraph 
Committee had decided upon any course The FCC and the broadcasting in- companies of the International Telephon 
of action in regard to the FCC network dustry have been conducting secret and Telegraph Corporation 
monopoly regulations conferences to compose their differ- The final link in the nation’s first 
In the meantime, the work of the ences on the FCC network monopoly transcontinental telephone cable to cost 


joint FCC-State Commission committees regulations and it is doubtful that the $20,000,000 which marks a new mile- 
in the study of the best methods to Senate will approve an_ investigation stone in telephone history was speeded 


determine separation of telephone prop of the Federal commission because of towards construction by the FCC when 
erty and revenues is at a standstill fol this order. it approved the joint application ot 
lowing the conferences between the two Hearings on the New Jersey Bell's the American Telephone and Telegraph 
groups in Washington during mid-June application to acquire the Imperial Sec Company, the Pacific Telephone and 
The committees probably will not meet urities Co., a Gary subsidiary, as the Telegraph Co. and Bell Telephone Co. 
again until the annual convention of the first step for the consolidation ot the of Nevada to install twin buried cables 
National Association of Railroad and Keystone Telephone System in Phil between Salt Lake City and Sacra- 
Utilities Commissioners in St. Paul dur adelphia and Southern New Jersey into mento, a distance of 607 miles, which 
ing the latter part of August. The state the Bell System, are to be resumed by will complete the link from Omaha and 
commission —comiunitte is composed of the FCC in Philadelphia early in Sep connect with the eastern cable network 
oe os of Pratcrseaggsee posi? for the eee PPO ad at Omaha and the cable system on 
\lurphy ot South Jakota, amley ol ditiona views about th change rom 7 7 - 
Waskineie State, Jourolmon of | len Keystone subscribers the Pacific Coast at Sacramento. The 
= eee aa : FCC also approved a project of the A. 
nessee and Beamish of Pennsylvania who Legislation to permit the FBI to tap : 
met with FCC Chairman Fly and Com telephone wires against espionage, sab T. & T. and the New England Telephone 
missioners Walker and Wakefield In otage and major crimes was killed for and Telegraph Co. to build a new toll 
iddition the Commissioners are assisted the present session of Congress by the route from Massachusetts to Maine of 
by FCC staff members and state com House rejection of such a measure twin buried cables so as to take the toll 
Mussion accountants and engineers with Benedict P. Cottone who has been with system away from the Atlantic Coast as 
this expert group, headed by E. F. Me the FCC for the past year and a half a national defense safeguard. 





Averages $6.00 Saving per Fault 





This easy-to-use Wheatstone Bridge puts its finger on faults—locates 
grounds, crosses or opens—enables trouble-shooters to clear lines or cables 


in minimum time. 


A recent survey among users indicates that this Test Set saves from 1 to 8 
hours in locating faults, as compared with other methods. In terms of man 
hour cost of trouble-shooting, it saves an average of $6.00 per fault. From 
this average figure, it appears that after locating 21 faults the instrument has 
saved enough to pay for itself. After its 21st location, this test set is actually 


earning money. 


These savings, as well as the benefits of subscriber good-will are yours 
with the purchase of one of these Test Sets. Price is $125.00. If more infor 


mation ts required, write for Catalog E-53-441(1) 


A Free Handbook explaining methods of using this Bridge for locating 
grounds, crosses, opens and other faults, will be sent on request. Write 
for Note Book E-53-441 “Notes on Fault Location in ¢ ables.” 





7 LEEDS & NORTHRUP COMPANY, 100 E. LOGAN ST., PHILA., PA. 


& NORTHRUP 





5430-A 
Type lt 
Test Set 











MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS HEAT-TREATING FURNACES 
Jrl Ad E-53-441(4) 
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Conducted by B. C. 











Inductive Interference Tests 


Q. Is there any simple test unit 
available for measuring the amount 
of noise present on telephone lines? 

\. No. The Bell Company has de 
veloped a vacuum tube unit with a 
special filter by means of which noise 
measurements can be made. However 
these units are quite elaborate and 
not suitable for general use. It is of 
course possible to measure the induced 
voltage between telephone lines, wires, 
and ground, however this measurement 
merely gives some notion of nots¢e 
tendency and has little real value 

Q. What type of voltmeter can be 
used to measure induced power volt- 
age between telephone wires. and 
ground ? 

\ \ coppel Oxide \.( 

most commonly used for this pur 


have an 


voltmeter 


Pose The instrument should 
impedance of at least 1000 ohms per volt 


ind preferably higher 


Transmission Tests 


Q. Can ordinary A.C. voltmeters be 
used to make transmission tests? 

\. The standard soft iron vane type 
\.C. voltmeter will not respond eff- 
ciently to frequencies above 133 cycles, 
hence cannot be used in making 1000 
cycles transmission tests. A copper 


xxide type meter is usually employed. 


Q. What is the purpose of the 20db 
pads which are arranged to be cut into 
the Wire Chief’s telephone circuit on 
some testboards ? 

\. These pads are for the purpose 
f detecting circuits which may have 
excess loss due to bad splices or other 
auses By raising the normal circuit 
loss toward the maximum value, it 

possible to detect abnormal losses 
hat would pass unnoticed at higher 


voice levels 


Q. Is a power level meter necessary 
when feeding radio program material 


into a telephone cable or out over 
a toll line ? 


\. It is always good practice to con 
nect a power level meter across the 
input of any radio or P.A. pickup 
circuit which feeds into telephone lines 
Che level ot the material should 
be kept to below plus 6 db (.006 watt 
zero. level) This will minimize the 
program material crosstalking into 


other telephone circuits 


Line Tests 


Q. Is the ohmmeter useful in locating 
faults in telephone cable? 


\. The ohmmeter is very useful in 
detecting trouble and identifying good 
and bad wires in a cable, but it 1s not 
useful in determining the number oft 


feet to the point of trouble 


Q. Can an ohmmeter be used to de- 
tect tree leakage ? 

\. Good ohmmeters equipped witl 
several scales are available which will 
measure leakage as high as_ 10,000,000 
ohms, hence are well suited for de 


tecting any type of leakage 


Q. What is the best method of using 
the ohmmeter in measuring a line for 
high resistance splices? 


\. The line should be checked on a 
mile by mile basis, and whenever the 
measured resistance of a mile of line 
is more than 10% above the resistance 
of new wire, the line should — be 
} 


Dasis 


checked on a ‘2, '4 and Ye mile 


until the defective splices are isolated 


Q. Will an ohmmeter give useful 
tests on repeating coils, generators, 
ringers, etc.? 


\. An ohmmeter is very useful for 
detecting trouble in telephone appar 
atus, inasmuch as opens, shorts, and 
grounds are readily determined. It can 
even be used to check the capacity 


of condensers 





BURDEN, Technical Editor 


Q. How is a condenser checked with 


an ohmmeter ? 


\ Che ohmmeter is connected across 
the condenser terminals and the magni 
tude of the momentary “kick” or deflect 
ion which results when the ohmmeter 
is first connected 1s a measure of con 
denser capacity By comparing the 
kick obtained with the condenser under 
test with that of a condenser of known 
Capacity, an approximate determin 
ation of condenser capacity 1s easily 
obtained 

If a permanent deflection results when 
the ohmmeter is connected, this means 
that the condenser insulation is de 
fective and that the condenser should 
he replaced The highest resistance 
scale of the ohmmeter should be used 


in checking condensers 


Cable Tests 


Q. What limitation on cable faults 
does a Wheatstone Bridge have with 
reference to fault resistance, type of 
good wire available, accuracy of 
measurement, etc.? 

\. A. good bridge man can locate 
faults whose resistance 1s as high as 
100,000 ohms without any difficulty 
and up to 500,000 ohms with — fair 
accuracy. The nature of the good wires 
(two required for three Varley method) 
Is not important and they may be in 
another cable, open wires, magnet wire, 
eu without affecting the accuracy oft 
the reading, provided the three Varley 


method 1s used 


Q. What advantage does the Varley 
Method have over the Murray Method 
of locating cable faults? 

\. The Varley Method is easier to 
understand and when used on a Three 
Varley basis, offers the advantage of 
giving a complete check of the fault 
ocation and with the results being 
independent of good wire length and 
resistance The Varley method is the 


preterable method 
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iati i nt on 
When intercommunciation is depende “4 
he P. B. X. operator, delays often resul- 


if Jones, 

Smith, Burns, 

Pike, King, and 

Brown talk with 

each other more than 

with anyone else, the 
satellite system — 

the means of doing so direct- 
ly, without the delay of mn 
through the P. B. X. board. ee 
rovides trunks to talk wit ; 
: e in the plant, oF for con 

| office. 


one els 
nection to the centra 


BROWN 


With a satel- 
lite system, 
connections 

instan- 





SELL STROMBERG-CARLSON CONVENIENCE SYSTEMS 


AS P.B. X. 


Manufacturing plants rushing to meet 
the exacting demands of defense 
orders offer a ready market for Strom- 
berg-Carlson Convenience Systems. 


Used as a satellite system working into 
a P.B.X. switchboard, these systems 
are particularly useful for intercom- 
munication between departments that 
must be in frequent contact, as the de- 
lay of going through the P.B.X. oper- 
ator is eliminated. 


Trunks can be furnished in three ways 
—first, individual trunks to each sta- 
tion connected with P.B.X. and one 
common trunk; two or three common 
trunks to switchboard; one or two 
common trunks divided between out- 
side and P.B.X. This gives the satellite 


SATELLITES 


group 24-hour service when working 
overtime. 

A typical example is the Stromberg 
Carlson 7-6 System. The 8 buttons on 
each telephone have the followin 

functions: 1 button controls an indi 
vidual private trunk from every local 
station to the P.B.X.; 1 button control: 
a trunk which is common to all 6 sta 
tions, also terminating at the P.B.X. 
1 button holds either trunk, and 5 but 
tons control the individual 6 station: 
for intercommunication between them 
selves, wholly independent of the 
P.B.X. switchboard. 

Write for descriptive Bulletins and 
you will see how Stromberg-Carlsor 
Convenience Systems can bring yo 

added revenue now. 


STROMBERG - CARLSON TELEPHONE MANUFACTURING COMPANY 


Factory and General Offices: 
Branch Offices: Chicago 


100 Carlson Road, Rochester, N. Y., U. S. A. 
Kansas City 


San Francisco Toronto 


Ssirombert. Carlson 











Conducted by 
R. A. Clark, Jr. 
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in Fig. 3. When the A-C relay S1 on 


e . 
A Voice Frequency Ringer i: oe oo ae da oe 
PBX ring) 133 cycles is applied to 
terminals T9 and T10 which in turn 


ITH the recent development of — for the plate supply. If a 24 V_ source modulates the 25L6 (1) oscillator tube. 
a new high speed composite set is available for the filaments it may be The modulated signal passes from the 
































suitable for printer operation there will used by reconnecting the tubes and 4 transformer via terminals T1ll, T12 
be undoubtedly a number of telephone adjusting the ballast tube resistance to to terminals 5-6 on the 511-D panel 
circuits composited to permit operation the correct value for the 6C8 tube. The thence to line through operated relay 
of two printer circuits instead of one as power supply connections are shown in S2 
obtained with a simplex arrangement. Fig. 2 where 110V_ filament supply 1S \t the receiving end the signal passes 
\s the high speed composite cuts off used from the line through the non-operated 
the voice circuit at about 300 cycles The circuit for the oscillator is shown_ relay S2 to terminals T13-14 of the re 
the 133 cycle type ringers will not 
operate satisfactorily, however this equip T = pS |i : ee 
° Hern 4c 
ment can be converted to a_ 1,000 cycle ee | I-5T)" 
é' e = Ul - — 
ringer by the addition of a small amount 
of equipment which is described below = = 
The added equipment consists of a 4 - es 
1,000 cycle oscillator which is modulated ie -- rar 
24 . - | 3 
by the 133 cycle interupter \ receiving = -_~ 
unit amplifies and demodulates the 1,000 I} a oH + i) be 
cycle signal supplying 133 cycles to the pdr t i Be ts 
218-B (W.E. Co) relay which is mechan “= : 
ically tuned to 133 cycles. The changes ee 1% =f 2. 2 
: - . <P , 3't4 iv i hebd 
to be made on the 511-D panel are shown 4 | | | t ‘ 
in Fig. 1 The wires from the S2 re 
: Lip + 1 
lay going to the 9IC retard coil are ddd 
I el (| me si 
disconnected from the coil and brought te T t 
: . en en a 
to terminals 15-16. [Two new wires En r " ae ees! = 
raed ‘ae Mitel oe 
are run from terminals 17-18 to the 91(¢ thn 
: ptf iA wo ee TT 
retard coil. Che 1,000 cycle converter eS a aia tS 
panel is connected to the 511-D_ panel ‘| ee! a mele nig 
and the 156-B interrupter as shown in | 4 ; T — 
1 3 7 
Fig 1% ; | ae 
; l r a 
rh Mower supply for th onvertet —___— — thy a 
r | < PP ) ¢ ( erte — : ? . 
onsists of LIOV either D-C or A-C for OPANE: AND 156-8 INTER 
the filaments and either 110 or 160 Vo D-( Fig. |\—Composite Ringer Circuit showing Modifications and added Equipment. 
IN LEVEL 
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25L6(2) 


eo termvass (7 2/8 


XK SRA 
7S fermnas 2% é ~ 
oe S1-O ager Ame/ 


eo SUD kinger 
pee; 
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Fig. 4—Receiver Circuit 
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Additional telephone lines irmy camps must have 


speed defense everywhere. plenty of telephone lines. 


Telephone lines are life lines. They carry 
the communications so vital to our expanding 
defense program. 

The photograph shows wires being made into 
a telephone cable. Such cable—containing bil- 
lions of feet of this wire—is being rushed by 
Western Electric to meet the urgent telephone 


needs of the armed forces and of industry. 


On ship and shore the Navy Industry requires, and ob- 


relies on telephone lines. tains, more telephone lines. 





So too, in vastly increased quantities, are being 
sped telephones and switchboards—and radio 
apparatus for the air forces and the Signal 
Corps. 

The efficiency of Bell Telephone service is 
more than ever essential to government and 
business, and now as always Western Electric 


can be counted on to supply the life lines. 


~ , back o ¥ your 
Weslern EVecKiric wii 
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Role a= 
LINE TROUBLES 


QL/CALY 


with a 


WEST TEST SET 


HORTS, grounds, crosses, 
opens, arrester faults, 
high resistance joints — all 
are easier to track down with 


the West Test Set. 


It is ruggedly built to with- 
stand the abuse of outdoor 
use. Simple and reliable to 
operate, and perfect results 
are secured even in the hands 
of an inexperienced oper- 
ator. By its use the direction 
and location of any line fault 
can be positively determined 
without opening any lines or 
interfering with busy circuits. 


The West Test Set makes 
your lineman's work more 
productive because he spends 
less time "hunting". Price 
with aluminum case $40.00; 
with leather case, $42.50. 

f.o.b. Chicago 
Distributors in U.S. and Possessions 
AMERICAN AUTOMATIC ELECTRIC 


SALES COMPANY 
1033 W. Van Buren Street, Chicago, II! 


LL 
FLECTRIC 


y TELEPHONE, SIGNALING, AND 
COMMUNICATION APPARATUS 
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(esse po We) sa — 7 ferm. /7. 
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— ey if — : ——e > erm. Ss of 
es = “3 56-8 nrerTgae 
Fig. 3—Oscillator Circuit. 
ceiver circuit s VI n ki 4 Phe Jf2- Babast "abe 
signal is amplified sos the 60C8 tube ar << _ po ‘aie 
demodulated in the 25L6 (2) tub he 10v oO now — ef > 
output of this tube on the se ndat 
side of transtormer L3 1s 33 cycles weoy T> gow tl 2 (2 nnd 
which flows through terminals T15, T16 Be BF 
to the 218-B relay thus causing it t a = ¢—4 fvesr 
operate Operation ot this relay 
7 1) | o] ort 1) d { T = = 
its in 16 cycle Itage applied t FILAMENT At PLUS 3 FILTER TS 
telephone drop Table 1 shows the v 1 ~ a ee 
of the components used in the convert Fig. 2—Power Supply Circuit. 
fransformers similar to those shown may 
be found in a radio supply store In stations then one should ring t 
lining up the circuit a 10 db pad should ind the potentiometer R-1 adjustec t 
be connected from the output Jacl the satisfactory operation of the 218-B 
in put jgack and an A-C voltmete is obtained 
transmission level meter connected 1n the Che output of the modulated oscillat 
level jack. Operate relay S2 on the 511-D circuit 1s about 10 DB and _ the 
panel and adjust potentiometer K-S unt cely sensitivity is sufficient so that 
the voltage in the level jack 1 ixiImum satistactory operation will be obtained 
for a given setting of potentiometer R-] on circuits having ilent to 2 
This procedure should be followed at DB 
R-1 500M Ohm Central Pot. C-7 02 MF 400VDC Tune to 
R-2 750 Ohm 1 Watt 1,000 cyc. 
R-3 1500 Ohm 1 Watt C-8 .005 MF 400VDC Tone to 
R-4 50M Ohm !; Watt 1,000 cyc. 
R-5 500M Ohm 1 Watt C-9 .0001 MF Mica 20% 
R-6 7500 Ohm 5 Watt C-10 6-8 MF Electrolytic 
R-7 3000 Ohm 5 Watt C-11 1 MF 
R-8 1000 Ohm Wirt Pot C-12 12-20 MF Electrolytic 
R-9 JFD B Ballast Tube 
L-1 C1-143 
C-1 .02 MF 400VDC <10% L-2 (C1-143 
C-2 .02 MF 400 VDC <10% L-3 C1-110A 
C-3 6-8 MF Electrolytic L-4 C1-138A 
C-4 6-8 MF Electrolytic L-5 C1-143 
C-5 25 MF 400VDC <10% L-6 6032-10 
C-6 25 MF 400VDC <10% L-7 6034-4 
(END) 
Dr. Le H Mallory 30 years ago. and has 


Sells Oklahoma Exchange 


operated it continually since then. Dis 
> . sid ot th Okla- ‘ 
( E. Devin, president ot the k] posal of the exchange means his retire 
ssociation has announced the sale 
homa association has ann — ment from active business He states 
i the Apache (Okla. ) Telephone com 
gf “t that he and Mrs. Devin will continue 
pany to Darwin Farmer of Fletche Th 
' to make their home in Apache 
new owner took charge ot the property 
July 1. Included in the transaction was Mr. Farmer, who is a young man, 
the building in which the telephone ex has had his training in the telephone busi- 
change 1s located ness with his father, who operates the 
Mr. Devin bought the exchange from exchange at Fletcher 
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Modern Methods of 
Transmission Testing 


(Continued from page 20) 
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rEaADIS $5 CLl PLE 7 . 
(*EO2, ws oLrreeten reads 
o.77 olfsS (Oc 2) 
70l€-voll[s ao-e converted Zo OD Sy 
meats OF Zasvle * 7 
Fig. 6—Example of a Straight-away test by the A.C. Voltmeter method. 
One 100 cle scillator ne Xe ( ( els 
2. Two coppe xxide voltmeters 1 pow ‘ ete e | 
powell leve neters iving i Ss IWers 1 I ar 
t S teas! e te disper s¢ vith one oft terminals s ( i ectl i 
the voltmeters power level meters second powell level indicator \.( 
if the oscillator output is stable Witl oltmeter) and the algebraic difference 
measuring equipment of this type cart between the input and output level 
ist be taken in interpreting the read represents the line loss in d For ex 
ngs obtained if err is to be avoided imple thre scilla soa ste 
If the meters used are calibrated in an input level of plus 3 db and_ the 
olts thet i vers! table suc! as mete at the subscribers instrument 
it show n Table No. 1 must be s VS a rea inus 6 « t 
et t convert the voltmeter readings Wwe uld 1a it thre verall | M LOSS 
t decibels Su a table is based Vas > db | ( ( 
the elationshi reviousl men paris Or the easures ss wit ( 
t ned V1 com] ted loss \ ete é \ etl 
* 
Ooltage output the loss Ss ab l | illustrate 1 
1} 7 a : ; 
= e: © oltage input the measure ( C1 onsists of three 
Where Zero relere C¢ le vel 1s QO] viles Ni 22 O¢ ca re (1.7 dh px 
vatt at 000 ohms mile ind ( 1 of 109 tron 0.3 
Phe se ot tabular Values based db ver mile the computed loss would he 
1 | 1 j ; , — ; ” 
this tormula assumes at the imped 8.1 db and ( neasured value suffice 
ly el hj Crane anne Type RU unpro- 
nee of the iput and output ends of ently close to this computed loss that the 
thie I 11t a measurement are C1 it vould he considered as sati . 
' ' om 8 | tected terminals are 
equa If the ire not equal then at actory 
] 1] 17 nl ’ : | easure « 4 
will result unless a corrective | t easy to install, easy to 
, ' 
factor 1s applies vill tollow 1 inl Oct ( 
io . except that it may be desirable work on and built to 
Applications of Power gs pees sale aaa 
Level Method nied be . eng outlast the cable. 
T YPICAL applications th testi e handk nthe 
level method " o tra Sc1mt end Phe ( " Irement ary MT 
easurements ar: course embrace 1 ublacd ‘tinns Upon request we wi 
l. Strats i bac t] d | f 
, Re sen @ sampie tor your 
( surements ¢ 1 \ ( in Cable ( ¢ ‘ 
t 
1 ~ t ‘ ] : | . . . 
ao—CCNang ma nyt t ( inspection without 
é Meas ( ent SW i ( the exat o 1 tal 
i Ne Hoiiew ett eo tx charge. 
\Me r ( tT ‘ t 7 \ ‘ 4 
t < OSS t t ¢ F t 
Chee o the ‘ atit voi , ssta ‘ 
, R 1 ; 
Ove } Yr. S ) ‘ 
11tS. ¢ « ici¢ ( that ea ‘ t 
ting tiie (A Cit s its t ( ile tire ( ( 
el r S S ers ‘ ac ete ‘ rr ELECTRIC COMPANY 
M.D. termi ( tra fice eat the ( ‘ ‘ ( OVER 30 YEARS SERVICE TO THE UTILITIES 
: ; : 3145 CARROLL AVENUE + CHICAGO ILLINOIS 
P : iting ‘ put t ‘ lesira vil a 
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Fig. 9—Clough Brengle 
complete transmission mea- 
suring set. (Courtesy 


Clough-Brengle Co.) 








el sufficiently high as to give a sub 


tantial reading 


Veasurement of Losses 
In Apparatus 


TE 


osses in apparatus such as repeating 


measurement of transmission 


oils, induction coils, ot 


complete 
switchboard cord circuits is readily ac 


omplished by the power level trans 


coils 


procedure is tl 


mission method For repeating 


and cord circuits the 1e 


1 
iiric ads nas 


been described for tele 


hone lines The losses of good re 


coils and cord circuits seldom 


0.75 dh, 


peating 


exceed hence it is necessary 


to adjust the input level to a value that 


well up on the 


Ww give a reading 


scale of the output meter 1f an accurate 


] 


reading is to be obtained 


nduction coils can best be measured 


comparing the reading obtained 


through the coil under test with that 
through a new coil ot the same type 
Because of the inequality ratio of the 
windings of an induction coil, the 


readings in db do not have true signifi 


cance and can only be used on a com 


parative basis 


Effect of Impedance of Source 
and Load on Accuracy of 
Measurements 


lis important that anyone who makes 


transmission measurements have a 
appreciation of the effect on the 
decibel 


the input and 


good 
readings of the impedance at 
output ends of the line 
or apparatus under measurement Let 
us consider the precaution that should 
be observed in this regard in order to 
measurements 


1 
a 


get accurate 


lf we are dealing with a_ telephone 


line, either cable ort wire, we 


should 


characteristu« 


open 


think of it as having a fixed 


impedance of roughly 600 


ohms This is of course only an ap 


proximate value but for all non-loaded 


circuits is close enough for practical 


purposes. In normal operation it has 


connected to its two ends telephones 
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impedance is also approximately 


1 
WhOOSE 


6000 ohms This is the ideal set up tor 


maximum transfer of power from the 


talking telephone to the listening tel 


phone, 1.e., the impedance of the source 


and load must match the impedance ot 


the line Now, 1f we wish to measure 


the transmission loss between the send 


ing and receiving telephones, how can 


we do it? As has already been ex 


plained we connect an oscillator across 
the input to the line and a power level 


meter across both the input and o1 


Now, if the readings 


itput 


ends of the line 


} 


as shown by the input and output meters 


are to be accurate, the impedance ft the 


oscillator plus the input meter con 


nected across it, must equal the input 
| ike 


output mete! 


impedance (000 ohms) of the line 


wise the impedance of the 


} 


also be the same as the 


must output 


From this it 


oscillator and 


impedance of the line 
that the 


Call pe seen 


power level meters used must be de 


signed to work with telephone circuits 
and must have the same impedance as 


the telephones and line if accurate 


readings are to be obtained 


To show how an error may result 


from failure to recognize the importance 


of the impedance relationship, assume 
that a transmission measurement 1s 
being made on subscribers line circuit 
and that at the output end a 600 ohm 
power level indicator is connected 


across the line, but that through ovet 
subscribers 


When 


taken the output meter 


sight the receiver of the 


telephone is left off the hook 
the readings are 
will give a reading lower than it should 
due to the terminating impedance being 
300 ohms (two 600 ohm impedances in 
Thus 


highet 


ohms 


loss would appear to be 


parallel) instead of 600 
the line 


than would actually be the case 


, 
loss 


In making measurements of line 


on party lines be sure that all receivers 


are on the hook 
When 


voltmeters are 


ordinary A. ¢ oxide 


Coppel 
used in. transmission 


measurements, and where the imped 


ance of the instrument is considerably 


1941 


more than 600 ohms (as is often the 


case) a terminating resistance should 


be shunted across the meter terminals 
and will provide an approximate termi 
nation that should give fairly accurate 
results. For example, assume that an 


0-3 volt A. ¢ voltmeter whose full 


scale resistance is 3000 ohms is used 
as the output mete In order to pro 
vide a 600 ohm termination at. the 


point of measurement an ordinary 750) 
ohm resistor should be connected across 
This value re 


3000 


the voltmeter terminals 


sistor in combination with the 


ohm impedance of the meter will result 


] 


in a combined impedance of approxi 


mately 600 ohms across the line 


Transmission Measuring Sets 


7 OR the 


a more 


larger exchanges that desire 


versatile and accurate meas 


uring unit than a simple power level 


indicator, there are now available com 


measuring sets which are built 


ple om 


around a copper oxide A. C, voltmetet 


but which have a number of advantages 


over the less elaborate units 
units which has recently 


field 


One of these 


been developed for the telephone 


is shown in Figure 9. This 


sists of a very sensitive A. C. meter 


having a frequency range of trom 50 


to 30,000 cycles and a basic sensitivity 


ot 15 decibels. 


: 1 ] 
JACKS, kevs and Ss 


By means of 


pad 
the meters can be used to read the level 


on either input or output circuits and 


to control both the sending and receiv 
ing levels. The unit is designed to work 


with an oscillator of 600 ohms im 


pedance. The instrument is sufficiently 
accurate and the scale readings spre ad 
out that losses as low as 0.1 db can 


readily be measured 





"Defense Bonds’ New 
Telephone Query 


W. R. Journey, manager of the 
Citizens Telephone Company in 
Higginsville, Corder, and May- 
view, Mo., announced recently 
that beginning Friday, June 27th, 
the central operators in all three 
towns would greet patrons with 
the words “Defense Bonds” in- 
stead of the customary “Number, 
Please.” 

This 
Treasury 


suggestion from the 

Department of the 
United States is part of a national 
drive to make the people of the 
country defense conscious, so 
they contribute to the na- 
tional welfare by purchasing the 
new national defense bonds and 
stamps, which went on sale May 
Ist, 


will 
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Three Nebraska Telephone 
Employees Given Vail Awards 
For Noteworthy Public Service 


For outstanding public service by 
telephone employees in 1940, two Ne- 
braska telephone operators, Mrs. Nellie 


Mrs 


awarded gold 


Mildred 


medals 


Lazure and Lothrop, 


have been and 


$1,000 each by the National Committee 


ol Award, Theodore N Vail Medals, 
for heroism and devotion to public 
service during the devastating flood 


at Winnebago and Homer, on the night 
of June 3-4, 1940 

Mrs 
flood was agent-operator at Winnebago 
Northeastern 
Hunt 


Lazure, who at the time of the 


for the Telephone Com 


pany (E. C. property,) remained 


at the switchboard, keeping informed 
of the progress of the flood and warn 
ing inhabitants of their impending 


danger as it menaced the town \l 


though urged to leave, she remained on 
duty, sounding the village siren which 
is operated from the central office, and 
continuing to call en every line until all 


were rendered useless about 1 a. m. by 
the waters rising in the central office 
Mrs. Lazure and two neighbors who 
had come into the building were then 
unable to escape through the flood 
waters and floating debris 

The rushing water rose to. within 
two and one-half feet of the ceiling in 


the room in which the switchboard was 


located, and finally moved the building 


off its foundation against some nearby 


trees. Part of the building collapsed 


and the whole building seemed to_ be 


on the verge of breaking to pieces. She 


and her neighbors climbed on 


the 
the \ 


top ot 


switchboard and furniture, where 


remained until 7:30 a. m. when a 


rescue party was abl to vet a 


fh ” rd 


rope 


the waters to the house 


acCTOss 


thus to remove her and the others 


; 


and 


to safety. Her loyalty to the traditions 


Oot service resulted in_ the Saving ol 
lives 
During its annual convention = at 


Lincoln on April 9, this year, the Ne 
braska Telephone \ssociation — pre 
sented to Mrs. Lazure a Certificate of 
Valor in recognition of loyal and heroi 
Service 

Mrs. Lothrop, agency chief operator 
for the Northwestern Bell Telephone 


although = tully 


Home # 


personal risk involved, 


Company at 


cognizant of the 


remained at her switchboard to warn 
inhabitants of their impending danger 
from flood water and directed the work 
ot rescuing those who she had learned 
were trapped by the rising water. She 
stayed at her post many hours until 
the flood receded, despite the rushing 
waters, which threatened the building 
and almost reached the second floor, 


where the switchboard was located 
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Convention Dates 


Michigan Independent Tele- 
Hotel Olds, 
and 24. Golf 


phone Association, 
Lansing, July 23 
day, July 22. 

Three-state joint meetings of 
Maine, New Hampshire and Ver- 
mont Telephone Associations, 
Mount Washington Hotel, Bret- 
ton Woods, N. H., September 9, 
10 and 11. 


Telephone Associa- 
tion, Hotel, Hot 
Springs September 22 and 23. 


Arkansas 
Arlington 


of American Rail- 
roads, Telephone Section, Hotel 
Gibson, Cincinnati, Ohio, Septem- 
ber 23, 24 and 25. 


Association 


South Dakota Telephone Asso- 
ciation, Hotel Carpenter, 
Falls, October 8 and 9. 


Sioux 


United States Independent Tele- 
phone Association, Hotel Stevens, 
Chicago, October 14, 15, 16 and 


17. 


Independent Pioneer Telephone 
Association, Hotel Stevens, Chi- 


cago, October 16. 
Virginia Independent Tele- 
phone Association, Hotel Roan- 


oke, Roanoke, October 23 and 24. 


North Independent 
Telephone Association, Pine 
Needles Inn, Southern Pines, Oc- 
and 28. 


Carolina 


tober 27 


South Carolina 
Telephone Association, November 
3 and 4. 


Independent 


Association 
Lakeland, 


Florida Telephone 
New Florida Hotel, 
November 7 and 8. 

Alabama 
Association, 


Independent’ Tele- 
phone November 13 


and 14. 


Independent Tele- 
Hermitage 


Tennessee 
Association, 
Nashville, 


phone 
Hotel, 
and 18. 


November 17 


Tele- 
December 2 


Kentucky Independent 


phone Association, 


and 3. 
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PROFESSIONAL 
LINEMAN 
PLIERS 
An outstanding ex- 
ample of the rug- 
ged durability 
characteristic of 

this famous line 






OP executives alone know 
it is to keep profits up to the mark. 

Keeping profits up is often a matter of keeping 
costs down! Stopping leaks. Ending waste. 

One of the most effective economy measures is a 
reduction in tool expense, specifically—pliers. 

Executives who have taken the trouble to look into 
this subject have been amazed at the substantia! 


Tigo 


what a tough battle 





} Lineman's Favorite cs . > 
| 58-R-8'," $3.25 savings revealed in comparative tests between ordi- 
| 5/-R- 7 $2.50 nary pliers and long life Vacuum Grip Pliers. 

56-R- 6° §$2.00 

Lineman’s or com- SS 

pany name etched Made by ‘S 

FREE on handle the 

of each pair FORGED STEEL 


Ask your Purchasing Agent 


to write for our 30 day 

Trial Plan and full details 

regarding Vacuum Grip 
economy. 


1941 


| PRODUCTS CO. 


Newport. Pa. 
RIGHT! 
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DAN 


SUBSTATION PROTECTOR 








vers FS 


for Indoors or 
Outdoors 


Here is a weather-proof design 
which provides better protec- 
tion at lower cost on any type 
of line. It saves installation cost 
because its new ‘Four Point" 
bracket makes mounting easier. 
lt pares maintenance expense, 
thanks to the Type 2105 dis- 
charge block, which resets itself 
after operation. 


Next time, order Type 15; it as- 


sures you complete protection. 


AUTOMATIC 
FLECTRIC 








TELEPHONE, SIGNALING, AND 
COMMUNICATION APPARATUS 


Distributors in U. S. and Possessions 
AMERICAN AUTOMATIC ELECTRIC 
SALES COMPANY 
1033 West Van Buren Street, Chicago, U.S.A. 
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Cable Fault Location 
With Wheatstone Bridge 


(Continued from page 23) 
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Fig. 7—Actual values shown for Advanced Varley method. 


This method in addition to permitting 1. By merely multiplying feet per ohm 
the use of good and bad wires of dif factor by resistance from strap t 
ferent resistance, also results in greater fault 


accuracy as the use of a ratio dial set 2. By determining the true feet pet 


ting of 0.1 enables readings to be taken ohm factor and then multiplying 
to a tenth of an ohm. as above 

The only disadvantage of this lattes The feet per ohm for various gaug 
method is that it requires two wires in copper conductors varies with temper 
stead of one. Figure 7 shows the con ature. The higher the temperature the 
nections for the advanced Varley meth higher the resistance of a given length ot 
od, and the readings and computations copper wire, hence, the fewer teet pet 
for a typical fault. Caution: Readings ohm 
R, and R, are the rheostat settings In dealing with U. G. cable where 
and must not be multiplied by the ratio great precision is required, the actual 


dial setting temperature in the duct run should be 


’ . . used 
Conversion of Resistance to 


. P . Where a high degree of accuracy in 
Fault into Distance sn et me 


locating a fault is desired and where 


N addition to a good understanding ot only one gauge of conductor is involved 


in the tested section, a true feet per ohm 


how to use the Bridge in the location 


of cable on open wire faults, the testet value should be used. This is obtained 
must know how to convert readings in by measuring the bad wire resistance 
ohms into distance feet and length and dividing the length by 

There are two wavs in which this can the resistance to give true feet per ohn 
be done, v1 it 


resisfance goo” 
of aure Lo Ssfoa° 


2aY wire strap 
- fo Faale 


porn 














Fig. 6 — Disposi- 


tion of _ resist- ae 
ances in Simple <p Kaul eo 
Varley Method. i n,. b (\ = 


—, 


“> \ \ 
| Bee wire Saul 
—f mal | Lo Brirove 

1 rreostalc 
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Bridge Limitations 


HERE are two limitations that should 

be kept in mind in using the Wheat 
stone Bridge, viz 

l. Fault resistance—Theoretically — the 
actual resistance of the fault does not 


affect the accuracy of the reading ob 


tained. However, the higher the fault 
resistance the less current 1s available 


to operate the galvanometer and_ the 


greater the difhculty of determining the 
exact balance point on the Bridge. In 
general if the tault resistance does not 
exceed 100,000 ohms, it is possible to 
locate faults with a high degree of ac 
curacy. Faults as high as 500,000 ohms 
can be computed sufficiently close to pet 
mit easy location in aerial cable wher 


sheath break trouble is involved 


4 volts ot battery is adequate on 
faults up to 10,000 ohms. Above 10,000 
ohms 45-90 volts should be used 


) 


Good Wire Leakage—Where the 
good wire or wires used are not tree 


trom _— leakage to ground, = precision 
measurements cannot be obtained. In the 
location of a wet cable fault, it often 
happens that every pair in the cable may 
show some leakage In such Cases and 
where it 1s not desired to use good wires 
“strung io” from some nearby cable, 
wires which show considerable leakage 
can be utilized and tairly good results 
obtained provided the ratio of good to 
bad wire leakage resistance is at least 
one to fifty. In other words, the bad 
wire should show at least 50 times more 
leakage than the good wire. Under this 
circumstance the error due to tailure to 
have a perfect good wire will not or 
dinarily be more than a few hundred 
teet. On long aerial cables being able to 
isolate a sheath break to a few hundred 
feet ot cable is of great neip, aS a VIS 
ual inspection ot the sheath tor several 
spans each side of the computed location 


will usually enable quick location of 


the sheath opening 





North Dakota Association 
Has Spirited Meeting 





NTHUSIASM was tl 
note when the 35th annual convention 
ot the Nortl 


sociation got under way in Minot, June 


e prevailing 
Dakota Telephone As 


lith, and continued through the two 


] 


(lay session 
| wl I l 
Che registration was somewhat ahea 


t 


ff last vear and a keen interest was 


manifested during the entire two days 


Crop conditions throughout the State 


are ideal and with business conditions 


improved over the last few years, the 
telephone people generally, Were i! 
i@h spirits 


\ll othcers were re elected. namely 


W. R. Williams, President—Minot; A 


kk Brooks, \ President Hazen. an‘ 

\ | MelInnes Secy Treas Kargo 
The three directors whose terms ex 

pire were all re-elected, as tollows 


Milnor: G. B. Brown 
Enderlin, and A. R. Brooks—Hazert 
ae 


lirectors reIng 


vers 
Inxhibits were OUS« 11 i laree 
mn idjou the sessions room 
\ < j ‘ t y thre tradi 
( il rte ms s irrangement 
\ ed out vet Satistactor to all co 
‘ r t exhibitors bet kept bus 
s £ the. \ es to the (ie gates 
i VIS rms ) tiie SESS It 
e me ing, during recess. and afte 
the sessions sed. The telephone p 
le we mu interestec t eX 


YOUR 


JULY, 


hibits of various dial units and othet 
modern equipment 


There were a number of speakers 
the program. The convention was called 
to order by President Williams and the 
guests were welcomed by Doctor Sand 
berg. mavor ot Minot. Louis Pitcher 
of Chicago, executive vice president 
the United States Independent Tel 
phone Association, spoke on “The Na 
tional Situation.” | \. Hill of Min 
neapolis, regional director of the wage 
and hour division, U. S. Department ot 
Labor, discussed the wage and hou 
law. “Education and Lite in Nort] 
Dakota” was discussed by C. C. Swain 
president ot the State Teachers’ college 
in Minot. Archie O'Connor, North Da 
kota director t satetv, spoke on the 
“North Dakota Highway Patrol.’ ( 
W. McDonnell of Bismarck, membet 
oft the state public service commission, 
spoke about regulatory matters. Harol 
R. Weber. Northwestern Bell district 
manager at Fargo, presented a legis 


lative report, and M. W. Ricker of the 


Northwestern Bell Company at Fare 
VaAaVve i le ture Ie onstratior ‘Seve , 
be l dl Your elep 1h 

\ feature of the convention was a 
banquet, entertainment and dance at the 
beautitul Minot Country club, which is 
several miles out of the citv. More thar 
120 persons attended and had a good 
time 
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ROEBLING 


ELECTRICAL 
WIRES «»> CABLES 





Telephone Cable... Paper Insulated 
and Leaded 


OEBLING makes available a 
wide variety of electrical wires 
and cables to meet practically every 
telephone and telegraph need. In 
addition to those shown, Roebling 
makes:— Parallel Telephone Wire 
.. Rubber Insulated and Braided, 
Bare Copper and Bronze Wire, 
Bare Galvanized Steel Wire, Gal- 
vanized Steel Strand. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, N. J 


Branches in other cities 





Telephone Switchboard Cable.... 
Silk and Cotton Insulated and Leaded 





—— 


Twisted Paty Telephone Wire.... 
Rubber Insulated and Braided. 


ONLY A FINE PRODUCT MAY 
BEAR THE NAME ROEBLING 
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its 
Seymour Smitx 
TOOLS ~Y 4, 









When the purchas- ¥ 
ing agent demands 
quality and econ- 
omy when the op- 
erator wants speed 
and efficiency, Sey- 
mour Smith Prun- 
ing and Clearing 
Tools get the call in 
most Instances 
Seymour Smith 


Telephone 


Pruners are 
* designed to 
(7) handle a jobs 
5, easil ind 
quickly They 


SEYMOUR SMITH 
CLEARING TOOLS 


* Tree and Telephone Pruners 

* Pole and Hand Pruning Saws 

* Long Handled Pruners—Brush 
Cutters 

* Cable Cutters 




















Snap-Cut ; the world's finest hand 
pruner Features easy clean cutting 
VV" blade and anvil action Special 
catch permits one hand opening or 
fastening The ideal cutter for cable 
ip te 3,” diameter Either lead or 
Illustrated above is Seymour 

Smith hand pruning saw No 

826 It is one of a complete 

line of fast cutting 

iccurate saws designed 

for pruning ind 

learing 


Seymour Smith 






ong handled 

preners are 

onstructed for 
severe close work 
Several styles available 
for all ciearing and 
pruning needs 


—WRITE FOR CATALOG— 
SEYMOUR SMITH & SON, INC. 
77 Main St. Oakvil'e, Conn. 
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Fig. 5—Use of Back Brace to strengthen 
Dead End Arm. 
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spectal forrest use acer 
Fig. 8—Detail of Standard and Special Joint 


Use Arms. 


Wire Chief’s Course 


(Continued from page 25) 


the pole and approximately 3/8 inches 
deep and cut slightly concave so. that 
the arm will pull up snugly, and not 


rock in the gain. 


\ 11/16th inch hole should be drilled at 


the center of the gain for the 5/&th inch 
crossarm bolt. The hole can be centered 
as shown in Fig. 2. The width of the 
gain will depend on the type crossarm 
used but in general should be 414 inches 
for standard arms and 334. inches 
for pony arms 


Crossarms 


LTHO available in 
2,4,6,8, and 
tomary to use mainly 6 and 10 pin arms 


For leads of only 2 or 4 


crossarms are 
10 pin sizes, it is cus 
wires brackets 


are generally used. Some companies use 


2 and 4 pin arms in order to utilize 
shorter poles than would be possible if 
brackets were used. Crossarms are 
available in two sizes known as pony 
and standard. Pony arms are 234” x 
344” while standard arms are 314” x 
4'4”. The larger companies generally 
specity the standard arms (in ten pin 
size) particularly on toll lines, while the 


small companies seem to prefer the Pony 


arm because of its lower cost 
The material requirements for a 
standard ten pin crossarm lead is shown 


by Fig. 3 





| p 
} 
i 


lll 
Fig. 9—Use of Alley Type Arm to provide 
Tree Clearance. 
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Double Arming 


A T dead end and corner poles in cross- 
arm it is to 


leads, necessary pro- 


vide additional strength for wire sup- 


port. This can be accomplished either by 
double arming or by the use of a back 


] 


brace. The two methods are illustrated 
in Fig. 4 and 5. 

The double arming method will in 
general provide the greatest strength 
and is preferred particularly at dead 
en Is 
Special Arms for Joint Use 

HE National Electric Safety Rules 

prescrible that a clear climbing spac: 
30 inches be provided on joint use poles 


when the voltage of the supply conduct 
ors carried does not exceed 7500 volts, 
and 36 inches where, the supply line 


voltage is between 7500 and 15,000 volts. 


Inasmuch as most joint use is at vol 


tages of 7500 and less we are primarily 


concerned with furnishing 30° inches 
clearance 


Phe 


only 16 inch climbing space, 


Tes 


proy ide Ss 
should 


ordinary ten pin arm 


hence 





L0ad Sige /2 al 
oF pole 


& 








AA 
Fig. 10—Standard Bracket Arrangement. 
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Fig. 12—Method 


of Strengthening 





DEPENDABILITY FOR TODAY 


WISE INVESTMENT FOR 
TOMORROW 


UB-cyclf 


The Field-Proven Ringing Converter 


No Moving Parts 
Nothing to Adjust 

















Dead Ends. Economical 
Quiet 
MLXOR leads w ad 
ceed four wire n econ 
mplor bracke s \ ] re poles AQT¢ + 4 
oe : ts. W . Six models for Loads Ranging 
dequate height at De es net from the Small PBX to the large 
to add two additional w t in Central Office 
Ing ir wire bracke me t 1S yp : 
ble t the ke 4 
i Prices $32.00 to $93.50 
than to go to a 1 | n 
- C, Also Pulsators 
e used nt ¢ pecial te lations howeve e 4 
p> i iVa ible 1 \ ill [) ovide en ve ‘ 1 by ’ 1) ’ 
shee ecessay climbing space and thes i Facts about Sub-Cycie are 
Hmbimng ‘ vhen more i 1 ire ire ( for the askin 
Id he Ss n t leads vhi | ‘ standart bt ¢ il inv ere . 
t per Phi icing t a ni e, 10 é oa i i ‘ j 
1 in Fig | to ¢ Lorain Products Corporation 
ird an " ¢ i nt use il 1 ditional learance it roa crossin 
; si oni a in, Ohi 
i bi S bt ickets Mla he iT! inged as shown 1n Lorain ° ” 


Sold by Leading Distributors 











Use of Alley Arms 


WY HERI poles are set close to build 
ings and other or 
vhere 


na opstructions 


TAYLOR-COLQUITT CO. 


It 1s necessary to offset a cross 

irm in order to clear trees that cannot OT D PINE Teo) & a 
ve trimmed, alley arms should be used CREOS E 

r nary arms wh ire tt “ 
set trom the pole by means of a special 
diagonal brace and a back brace arranged 

hown in Figure 9 If properly con 

icted alley arms are quite sturdy and 


itentimes provide a successful solution 


1 dificult clearance problem 





Totes 


080 VG 27 we HM 45, 
par * ea 


Adequately Stocked 
The fact that Taylor-Colquit+ Com- 


Pany maintains the largest pole stocks 





; ; 
n America means that your needs 


can always be readily accommodated 


T-C Poles Distributed by 





AUTOMATIC ELECTRIC 


1033 WEST VAN BUREN STREET 


BRANCH WAREHOUSES AT D&lia 




















Brackets to Give 
Greater clearance above Ground. 


Fig. Il — Position of CHICAGO, ILLINOIUS 


RANSAS ANGELES 8 HMOND va AN an RAN sco 
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The use of iron brackets is shown in 


4 Fig. 12—b. 

i i lS >-—_—_ On the exceptionally long spans which 
Yt are now possible with the new high ten 
sile strength wire, an extra heavy dead 
end support is desired and for this pur 
pose porcelain strain insulators and a 
clevis assembly as shown in Fig. 13 is 


being used. An alternate method using a 


< eas. heavy iron bracket which is fastened with 
L 








a through bolt and lag is shown in Fig 


— | 14 








Easy to Put On or 








| 
VY Special Storm Fixtures 
Take Off Trucks | ) ial sae 
N sections of line located in a_ pat 
One handy feature of the WAT ofa ticularly exposed section of country 
ng piteni - on sige or ig r } | use is often made of H fixtures which 
is the fase © removing © Feo l t | 7 : ; 
not needed. The base has four holes é ; | ire placed at periodic intervals in the line 
for permanent mounting on the | and which tend to prevent a_ long 
truck. The spindle is about 12 leneth of pole going down should one 
inches high. . section fail. When a multi-wire lead is 
If reel is not needed, you simply Fig. 13—Use of Strain Insulators for heavily loaded with sleet and wind th 
screw off the wing lock nut and lift Dead Ending Long Spans. (Courtesy In- ‘ail pag eo wate a a OL 
the reel off the spindle. Then slip diana Steel & Wire Co.) failure of a single pok en 


i wood cover ove! the spindle bolt a large section of line Pome down due to 
the stress placed on adjacent poles by the 


to keep it from damage and_ the long, some companies prefer the bracket 


truck is practically clear. irrangement shown in Fig. 11 to that ot failure of a single pole. The H = tram¢ 

This reel is adjustable for coils Rie 10 structures tend to stop the “toppling 
{ )7 4 . 2< ei . > ‘. = a : 
from 14 to 27 inches in ide dimen At dead end points brackets should be line’ and are usually placed at intervals 
sion. Adjustable payout tension. All : ' : 1 age | Fie 
metal. The 4AT model costs only strengthened by means of a length ot - Irom » to “44 mile when us¢ 2 
$12.60. No, 109 iron wire wrapped around the 15 shows H fixture construction 

See catalog for other models. bracket below. the pin and tastened to 


SUTTLE EQUIPMENT COMPANY — the pole with a 30 d nail as shown in aie 


cad Kig. 12—A. Iron brackets which fit ove 


f 
wood brackets are now available and qd 
are preferable to the wire rope method 


Hemingrays Will Outlive Your Poles, Crossarms, etc. : 


— 7 2) 


Lawrenceville, Illinois 








PROOF of it is furnished by a well-known utility (name 
on request) who report that today they are using thousands ff: 


of Hemingrays purchased 50 years ago! 


REASON for it lies in secret Hemingray glass “batch- a 
mix’’ and Owens-Illinois production-control that results } 
in insulators free of voids, strains and stresses ...so 

| homogeneous that they are unimpaired by sudden tem- 

| perature changes...impervious to moisture-penetration Gf 


from all sources. 











COST? Low to begin, Jower in service-life. 





Hemingrays are sold on/y by principal jobbers. 
Fig. 14—Use of Heavy Brackets for Dead 


Ending Long Spans. (Courtesy Indiana 


11 Hemingrays Cover All Line Needs R 
Steel & Wire Co.) 


Favorite for rural-line operation is Hemingray 
Number 9, with drip point petticoat for fast 


Arkansas Convention On 
September 22nd and 23rd 
ing trouble-free “toll” service. Ask for samples. 


President S. A. Lane cordially 1 
vites all telephone people to attend 


the convention of the Arkansas Tele 

OWENS-ILLINOIS sliesiats: hisatectaaling: ts. te Wek a Seu 
= ‘ : 

ember 22nd and 23rd at the Arlingtor 


HEMINGRAY Telephone & Telegraph Insulators» LOWEX Power Insulators |!!! [ot Springs, Arkansas. Th 


promises an interesting and varied 


moisture run-off. Number 16 with its double 


groove. Number 42 with long leakage path giv- 




















Export Agents: International Standard Electric Corp., New York program 
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ARMS? 


at a dead end point? 


crossarms? 





WIRE CHIEF’S EXAMINATION—NO. V 


Pole Line Fixtures 


1. Explain what the terms FRAMING and GAINING cover. 
2. What is the purpose of a GAIN? 
3. What is the basic difference between PONY and STANDARD 


4. How much climbing space is required on a joint use pole 
which carries a 6600 volt power circuit? 

5. Why are special telephone crossarms needed on poles which 
carry both power and telephone wires? 

6. What is the maximum number of brackets that should be 
employed in new construction? In old construction? 

7. Are ordinary brackets suitable for dead ends where high ten- 
sile strength wire is used in long span construction? 

8. What method can be used to strengthen an ordinary bracket 


9. What is considered standard vertical spacing between 


10. Why are H fixtures used at periodic intervals in some lines? 











J. W. HUBBELL, President New York 
Telephone Co. 


J. W. Hubbell Named as 
President N. Y. Telephone Co. 


lames L. Kilpatrick, president of the 


New York Telephone Company since 
1933 will retire on July 31, 1941, in 
accordance with the Company's retire 
| 


ment plan, and will be succeeded by 


James W 


charge of operations tor the company, 


Hubbell, vice president in 


it was announced June 25 following a 
meeting ot the board of directors 

Carl Whitmore, vice president (Pet 
sonnel) of the company, was designated 


f operations 


Vice president in charge 
Oscar M 


dent of the personnel relations depart 


lavlor, assistant vice presi 


ment, American Telephone and Tele- 
graph Company, was appointed vice 
president (Personnel) to succeed M1 
Whitmore 

Mr Hubbell entered the service ot 


the New York Telephone Company in 
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1902 as a clerk 1n the srooklyt1 [rat 
Department. He was made Assist 
Pratt Manager and shortly alte 
ward, Traffic Manager, in the Soutl 
Brooklyn, Walliamsbure Mau and 
Newark districts In 1914 he went to 


he Bell Telephone Company of Pen 
svilvania as Trafhie Engineer, where, 
1917, he 
ment and Buildings 


During that year Mr. Hubbell, cor 


became [ngineer of Equip 


missioned as a Major in the Offices 
Signal Reserve Corps, organized the 
lirst Reserve Telephone Battalion at 
Philadelphia, and was sent overseas 


He took part in the Champagne- Marne 
Defensive and the Marne-Aisne Ot 
tensive, was promoted to the rank 

lLieutenant-Colonel, and returned to 
this country as Division Signal Office: 


loth Division 

In 1919 he was called from Pen 
svlvania and made Traffic Engineet 
the New York Telephone Company, and 
in 1921, General Trathe Engineer. He 
was appointed Chief [ngineer, Up 
state, in July 1925, General Manager 11 
1926, and Vice President and General 
Manager, Upstate, in September 1927 
On September 26, 1934, Mr. Hubbell was 
appointed a Director of the New Yorl 
lelephone Company, and on October 1 
1934, was appointed Vice President 


(Operation). He is a member of the Ey 


ecutive Committee 





Oscar M. Taylor, Carl Whitmore, Vice- 
Vice - President President Operation. 
Personnel. 
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Bolt through 
solid earth for 
line security 


\ 





Time tests prove 
the superior hold- 
ing power of 


NEVER CREEP ANCHORS 


The real holding power of an anchor 
cannot be definitely determined immedi 
ately after installation. Time tests tell the 
true story and definitely prove the super 
iority of Never Creep Anchors Moisture 
penetration has little effect on the holding 
power of the Never Creep because it 
bolts through solid, undisturbed earth 
Compare the time and effort required to 
install the Never Creep to that required 
for any other type anchor, add to this 
time and labor saving feature. the vaiue 
of the extra holding power obtained and 
you'll use Never Creeps wherever possible 


For complete information 











Consult your copy 
of this catalog 





INDUSTRIES! 


A-B-CHANCE CO- <r 


MISSOURI 
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FOR PREPAY Personals from the Field 
DIAL SERVICE 


























Jules Saunders and Glen Bosworth 01 F. O. Cuppy, Latavette, Ind as beer 
the Associated Telephone Co., Ltd. made president of the Indiana Asso 
Santa Monica, are the two camera ciated Telephone Company He su 


hounds that furnished us pictures ot 


the recent California convention, /krom 


our experience with professional photo 
graphers for convention pictures ( 
think Jules and Glen have more thas . 


“Something” on the ball 


v 
Jeft Book, wire chief of the Malde 


exchange of the Southwest Missou 
; é 






Pelephone Co.. celebrated 30 vears o 


No. 34A9 active service on June 1. He is vei 


] 


definite in his statements that he 


The speed and efficiency of the enjoyed every year of it and expects 
No. 34A9 meet the most exacting a few more betore retirement 
demands of the larger dial ex- ; : 
changes. v , \ 
The 34A9 gives fully automatic 
prepayment service on local calls Roland C. Davies, our Washingtor 
and functions on a_ prepayment correspondent which you read in eacl 


basis, but under the control of the issue of TELEPHON] ENGINEER 
toll operator, on long distance calls. recently visited Fort Monmouth where 
A special relay train at the central ‘ ' 

a the Signal ( orps Nave thei school. W 
office controls the collection or re- 


turn of the coins deposited. are always surprised to hear of Roland 


This pay station can be furnished out of Washington as we cannot see F. O. Cuppy, Lafayette, Ind. 
with or without handset, dial and how he has time to get all his news 
extended dial number plate. When without beine on the job night and ceeds J. | O'Connell whi vas made 
ordered equpiped there is an equip- ins Chairman of the boar f 
ping charge of $1.00 per station. , pat 
pany 
The same pay station arranged ™ v 
tor standard transmitter and re- G H.G = 
one! — ee at 4 ' 
eiver is coded No. 3 seOrge . Gray, 30, wire ¢ ( 
re s coded No. 34A8. Louis Pitcher, executive vice pres as , ) 
; Illinois \llied Pelephone Co. at rice 
p ident of the USI] \. has just returned ' Rta : ntl J oer? me 
For further information see one of ; , ee. ae ee ee 
our agents. rom Mis nrst vacation since Demg ap heart attack suffered while playing 
pointed by the Association over 4 years golf. He had been employed his 
AUTHORIZED AGENTS: ago. He and Mrs. Pitcher took a few company for the past 27 years 
s of 1 } } st Coas 
\merican Automatic Electric Sales Co, day r after the recent W' as v 
Graybar Electric ¢ ompany conventions to. take a short trip to Harrv H Bates manage! " the 
Kellogg Switchboard and Supply | <i grein or 
Gapen PI \laska Dixon (Ill.) Home Telephone Co a 
‘ 
Leich Sales Corporation v invited the Hlinois Pelephone \ssocia 
The North Electric Mfg. ¢ ompany tion to hold one of its district meetings 


Stromberg-Carlson Telephone 


‘ e , in Dixon this veat Dates for the Dis 
Manufacturing Company Arthur F. Oldham is now publicity 
trict Meetings have not been set 


manager and Gordon |. Buchanan 1s ed 


IN CANADA: itor of the Telephone Bulletin of the v 
Canadian Telephones & Supplies, Cincinnati & Suburban Bell They A. J. McInnes, secretary of the North 
Limited succeed Myron LL. Smith, retired Dakota Association, was roundly ap 
Northern Electric Co., Limited plauded for the excellent convention 
v held in Minot last month. He authores 
the report, a portion of which, appears 

Frank L. McKinney, secretary-treas in this issue 
urer of the Ohio Independent Telephone v 


Association, has received many con 


7 , Milo Caslasky, with 36'2 vears, ane 
gratulatory messages complimenting / ness 
Royal S. Brewster with 36 vears are thi 
officers and directors of the \ssocia , . , , 

ranking employees” of — the Lincols 

oO oO h “ec Statistical Sut ’ T 

tion upon the recent Statistical Survey (Mebc.) Tel & Tel. Co. Mike was 01 

] ] hy wrac , 
and Comprehensive study that wa sented with a gold buttor cova - 


S i 


MFG CO mailed to all members last month. The ranking at the recent organization of 
sy . . ‘ 1608 1 ] , +) 


Survey has 8 pages and ts a good the Frank H. Woods Chapter « 
sor 


job, well done Independent Pioneers 
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Statement of USITA’S Brorein 
Issued on Toll Rate Reduction 


Phe 


States Inde pe ndent 


executive committee of the United 


Telephone Association 


met in Chicago on July 1 Following 
this meeting, at which the recent reduc 
tion nm interstate toll rates ot the 
\merican Telephone and Telegraph Co 


President Brorein of th 


as discussed, 
USITA 


the association’ s 


issued a statement concerning 
position in 


Wi 


connection 


vith the toll reduction 


reproduce 
this statement below 


“At the 


states 


Spring Conference of the 


Independent Pelephone 


lation, a resolution was adopted 


generally the position of the 


\ssociation witl reterence to compensa 


tion on interchange tolls with the Amer 
Can Pel A lel LO and Bell 
subsidiaries This resolution stated that 
the Independent ompantt 3’ costs, botl 
direct and indirect, in connection wit! 
the handling of interchanged toll bus 
ness, in addition to a tair compensation 
for the rendition of service and reason 
ible ret on the erty used, 
Wd provide the basis for the con 
‘ ition t ( i t connecting 
‘ Wes; an the pending the d 
te hination « su ‘ pensatiol that 
Kk re ct the n nt 1 \ elne 
to an Independent company 1) 
hane Bell t business should be made 
e Be System in the ent oO 
( tion « toll rates 

{ owing the Wdoption of t s cs 
lution by the Ass it mi t t as 

basis, the Executive ( nitter it 
ecliminary meeting with representatives 
of the American Company discussed. the 
manne whic the might he carried 
No agreement w cher it this 
mectin but thre | | Compensation 
Cor ittee of the Association is in 
st ted to rocect vit its studies and 
their presentation to the American Con 
pany, with the purpose of showing that 
thre present standard compensation 
arrangements are in general not conform 
ing to the provisions of the resolution 


because of their inadequacy 


“Pursuant to. these ictions, the 


Wistri 


Compensation Committee has already 


resented studies 


certain 


nerican Company which indicate the 


‘ ectness of the \ssociation’s position 

oe | ‘ ] 
following the meeting also, an agret 
ment was made by the American Com 
with the F.C. t accept certain 


t rate reductions ind ¢ statement 
SSLIE ) the Ae requires that the 
\merican Company issume all reduc 

tions nm reven ] o}t ib« it \ these 


YOUR 


JULY, 


reductions i _ interstate schedules on 


which long lines is a 


participating carrie! 
and that arrangements should be made 
with associated companies and Ind 
pendent connecting companies — si it 
these reductions would not affect the 
evenues ot either the itt 1 


neither the Independent Vssocl 


ition mn any ot its member ompanies 
vere parties to this agreement 
rate proceedings whicl preceded it tlie 
\ssociation nevertheless feels gratitied 
that its position was recognized by the 
eA ind accepted by Live \me il 
Company, and it expressed its appre 
tion t the Con ISSIO1 t ougt ts 
CeTs and ilsc ) municate vit 
President Giftore the American 


it atfected the compensation to the 


necting compames and 


requesting 


formation as to the steps. the \meriecat 


Mat 
dal 


they 


\ Pole 


Because 
Hubbare 
( ‘onstruc 


withstane 


pion 


\ prut 


“plane 






a re su 
Line 
Spect* 


al pun 
The 
HUBBARD 
4 


DISTRIBUTED BY 


it would be useful or practical in carry- 


ing out this program was also offered 


“In reply to this communication, th: 


\merican Company advised that th 


preparation ot new tarifts and the placin 


hands of th 


e operating torces oft 
tiie rate revisions and practices bh ‘ 
10th ot July. the ettective dat iss 


vreat that 1t would be impossible tor the 


Get Rid of Noise! 


with the Improved 


VINCENT RARE GAS RELAY 





Installed in a Minute 
No Moving Parts 


Thousands in Service 


Fully Guaranteed 


Eliminates unbalance noises 








Php sd 
RARE GA 
Type prc’ 















Ag en fe i 
Ne ston 


in metallic party lines em- 










ploying divided ringing to 
ground. Works with either 
harmonic or code ringing. 
Write for Catalog 39-A describing 


Non-Grounding Rare Gas Arresters 
Terminal Strips _Potheads Housings 


L.S. BRACH: Mfg. Corp. 
55-63 Dickerson St. Newark, N. J. 
Signal Circuit Engineers Since 1906. 




























ally uilt. 


etanti 
by and 


Hardware 
ean 
lyy item - 


ishment- 


AMERICAN 


AUTOMATIC ELECTRIC 


SALES COMPANY 


1033 WEST VAN 


BRANCH WAREHOUSES aT 


BUREN 


DALLAS 


1941 


TRS Ey * 


MANWSAS CiTY, LOS 





CHICAGO 


RiCH MOND 


ILLINOTUS 


ANGELES WA.) AND SAM FRANCISCO 
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The MARK 
of QUALITY 


EIN REBUILDING 


SERVICE 


This 
Common Battery 
Metal Wall Set 

Only $7.10 


Nothing more to pay—no 
old telephones to send in. $7.10 
brings you this common battery 
Autelco Rebuilt manual wall 
set. Has straight-line ringer, 
metal case, and exposed gongs. 
Same features with wood case, 
$6.95. 


Save more by sending in 
old telephones for rebuilding. 
You benefit from one of Auto- 
matic Electric's most popular 
services for independent com- 
panies. For complete details 
of AR service—and for special 


low prices—send coupon today. 


Distributors in U. S. and Possessions: 


AMERICAN AUTOMATIC ELECTRIC 
SALES COMPANY 
1033 West Van Buren Street, Chicago, U.S.A. 


AUTOMATIC 
FLECTRIC 


TELEPHONE. SIGNALING. AND 
COMMUNICATION APPARATUS 


la 
I7 
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\merican work~ out the 


necessary provisions before July 10th, but 


Company to 


that all of the 


consideration to this matter some 


Bell ¢ ompanies expecte d 


time after this date. 
“The \ssoc lation, Of course, expects 


that the American Company and_ ihe 
Bell afhliates will develop and = submit 
their proposals to carry through the 
requirements of the F.C.C. order as it 


iffects the 


ompensation to the Ind 
pendents at as early a date as_ possible, 
to be made effective on July 10, the dat 
by the 


the revised toll rates ordered 


F.C.C. go into effect In the meantime, 
the Toll Compensation Committee 1s con 


tinuing to work on the preparation and 


submission of data which will set rt 
the position that has been taken wit 
reference to additional compensation 

interchanged toll business It is not to 


} 


1)« expected that the \ssociation can do 


more than present a general picture be 
cause of varving conditions that atte 
individual companies, both Independent 
and Bell It is the purpose of the 
\ssociation to develop the fundamental 
ground work which will enable its mem 
present their individual 


bers to better 


cases and to assist the members in sé 
as possible, in the preparation OT su 
presentation. 

“The Association expects to be 
formed with reference to the plan 
posals which the American Tel. & Tel 
Co. and Bell groups will make to t 
connecting companies in order that. the 
Ih.C.C.s provision with reterence to com 
pensation, as stated above, can be carried 


out 


South Americans 
Inspect Indiana Exchange 


Dr. Jose de la Vega and D1 


Antonio Rueda. of Bogota, capitol of the 


Samuel 


Colombian Republic, were in Fort 


1 


Wayne, Ind. last month to inspect the 


property and operation of the Hom 
Felephone and Telegraph Company 
Dr. de la Verga, a senator of the Re 
wuublic, owner of an important newspapet 
in Bogota and an official the cit 
vernment and Dr. Rueda, a leading 


physician in the state, a tormer mayor 
Bogota and president of a = surgical 
ollege there, are considering entering the 


telephone business in Bogota 





























"| wore this dress, we drank scotch, and then we sat on the love seat—and he told 


me all about the TELEPHONE business." 
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UNIQUE 


BLOW 
TORCHES 


are made for 








Telerings Aid In Defense 


Pictured is a display of a small portion 
ol Tele Rings recently shipped by lel 
kor, Inc., Elvria, Ohio, on a government 
rder of over 400 instruments. Phe 

cently cde veloped ‘Tele Spot” is behind 


unusual demand 


in deliveries due to the 


mace by the government on delivery 


their other product but the company 


] } 11 
nopes to cat up as GuiIckKi as possible 





A few of the several hundred TeleRings ju 
delivered to the Signal Corps 


To Make ‘’Assault’’ 
Wire for Signal Corps 


Bristol, R. L., June 23, 1941 


nultipl th US inds 
telephone Wire 1s 


¢ 


” manufactured in this little 


Island industrial tow1 it was al 
sunced here today 


Rubber Company olved also 1s t 


reconstructio1 al equipment Of a 
currently idle factory here in order to 
| 


nanufacture the vast order 


[he announcement here tollowed re 


cent word from Washington that. the 
United states Government's Defense 
Plant Corporation and the Army Sig 
nal Corps had entered into agreements 
vith United States Rubber Company 


or both the plant and the wire. It was 


estimated that more than $3,143,000 


orth of this combat type of wire is 


nvolved, and more than $700,000 is to 


be invested in reconstructing and _ re 


the building to be used 


equipping 


The new type weighs between 
) 


1 
} 
! 


ile—as compared 
\rmy, 
which weighed about 160 pounds to the 


the 


o and 29 pounds per m 


with the old type used by the 


mile Assault wire 1s 


ot held 


ried in 


Since type 


telephone wire commonly cat 


backs of soldiers 


reels on. the 
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your particular 





Ss thev advance ( nbat. et ng it 
~! 
: work! 
is t \ 1 the 1dV% < tire Vel 
Saving i esents an ¢ Ss adva Ld 
tage 


No. 3 


These features guarantee satisfaction 


FLAME 7” x 1”—2000° F—QUICK START- 


i 2 
Selenium Use Increased ING IN ANY WEATHER becavse of long for 
ward fuel skirted shield 

Another of the interesti sidelights @ FINE FLAME CONTROL—AUTOMATIC 
ORIFICE CLEANING because of slender stee 
needle in end of stem. 
ase mi the rerinement — @& LONG LIFE GENERATOR—EASY TO CLEAN 
selenium in the United — heat-resisting casting doesn't scale — fuel 
veins are straight; fitted with removable plugs 
LONG LIFE TANK—EASY TO FILL— 
18 gauge steel with welded fittings and bot 
filler. 


veins and full 


the National Defense Program is 
+] fabulot 


Is 1ncre 


pure 


President of International Tek ® 


rw and Radio funnel 


has increased one hundred fol this @ COMFORTABLE TO USE—angular 


tom 


tank 





veal ver last handle: coo! bakelite valve wheel 

Selenium is one of the lesse« ow Try this Unique torch for 30 days 

, , ‘ , , on your own work—you'll like it! 
Or the physical elements Dut iw emploved 
in the manufacture of red elass. certai Write for Bulletin 40—describes other 
, , ars ‘ Unique splicer's tools and accessories. 
pharmaceutical products al now 1 the 
LVL Selenium Rectifiers whic! re UNIQUE MANUFACTURING CO., INC. 
heing used extensively by various Na 231 W. Walton St. — Chicago, Ill. 
ti al Detense suppliet ] 











HOLTZER-CABOT 
MOTOR-DRIVEN 
INTERRUPTER 


Holtzer-Cabot complete motor driven interrupter equipment com- 
bines a method of producing good signaling tones with a means 
for automatic ringing. Holtzer-Cabot interrupter equipment will: 


1. Eliminate slow acting relays. 
2. Reduce maintenance. 
3. Give positive timing. 
AND 
4. ls SIMPLE AND DEPENDABLE. 
Write for Bulletin 1310-02 





125 Amory St. 
BOSTON, MASS. 


6161 S. State St. 
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The Clearing House 


For the convenience of readers of Telephone Engineer 











Transmitter Repairs 


Specialists in Repairing and 
Rebuilding Transmitters 


OUTSIDE IRON POLICE BOXES 


with Kellogg C.B. Straight Line 
Telephone Complete — $14.00 


We buy and trade Used 
Telephones and Parts 


Write us for Quotations 


Telephone Repair Co. 


Daniel H. McNulty, Manager 
Rogers Park Station Chicago 











r eR ANIZATION 


That Has Never Failed to 
Produce More Net Revenue 
(All Costs Considered) for 
Telephone Companies Served. 


iF INTERESTED in more net 
telephone directory revenue 
write or call at our expense. 


LOOMIS ADVERTISING CO. 


Telephone Bidg., 

Kansas City, Mo. 
Citizens Trust Bldg., 135 So. Second St., 
Fort Wayne, Ind. Philadelphia, Pa. 








How to — 


Wipe Perfect Joints 
on lead-sheathed cable splices. 


A post card for free instructions 


GEO. £. WILLIAMS, Mfr. 


Aldrich Ave. Minneapolis, Minn. 
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tion of Selenium in rectifiers was de 
veloped by a subsidiary of the Interna 
tional Telephone and Telegraph Cor 
poration in Europe and, Mr. Lewis 
says, that an impression has existed 
that selenium is a European material 
The fact is, he points out, that prac 
tically all of the world’s supply 


tained in the United States and Canada 


Leich Sales Corporation 
Names Ohio Salesman 


\nnouncement recently mailed to Ohi 
telephone oOmpanies carried the 

appointment of Bill) Mossmar 

is the Ohio representative ot Leich Sal 


Corporation, (4 hicago 





Bill Mossman 


Prior to jomine the Leitich = orgat 
ivation, Mz Mossman had been et 
gaged in technical research o1 relavs 


and other electrical specialties employ ( 
in communication work His entire bus 
iness career has been closely athliate: 
with the telephone industry 

\iter leaving Northeastern University 
in 1934, Mr. Mossman joined a telephone 


manufacturing organization in the New 


Keneland territory In 1936, he accepted 
a position with the State of Pennsylvania 
and in this work he came in close con 


tact with many of the Pennsylvania 


telephone men Subsequently, he — be 


came engaged in development work 
on relavs and = other circuit) control 
devices in Chicago 

lo serve Leich’s Ohio customers, Mt 


Mossman will make h 
hw 


1941 





THE NEW ELECTROX, 


Battery Eliminator 


Type PA-05004 


$1685 


Complete with 
power-off relay. 
Output for two 
operators sets. 
Mount con- 
nect two leads 
to operator's 
terminal: plug 
in cord. Presto! no more battery problem! 
Sent on trial. Write for Cir. 373 


Sete en ae 


A Schauer Product CINCINNATI, OHIO 














Telephone Engineers 





J. G. WRAY & CO. 


Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 

Operation of Telephone Companies 

105 West Adams Street 

CHICAGO 











J. W. WOPAT 
CONSULTING ENGINEER 


Telephone Engineering — Construction Su- 
pervision — Appraisals — Financial 
— Rate Investigations 
1510 Lincoln Bank Tower 
Fort Wayne, Indiana 











Cedar Poles 





CEDAR POLES 
Plain or Butt Treated 


B. J. CARNEY & CO. 











100 No. 7th St. Minneapolis 


Finished Cedar Poles 
VALENTINE CLARK 
CORPORATION 


St. Paul, Minn. 











Telephone Directories 





s home in Kenton, 


Telephone Directory 


ADVERTISING 


Write or telephone for proposition 


LM.BERRY & CO. 


Call L.D, 16, Telephone Bldg., Dayton, O. 
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The Clearing House 


For the convenience of readers of Telephone Engineer 











Guy A. Barker Dies 


Norman M. Shenk 


Guy A. Barker, manager ot the 
ic utility and electrical products 
partments Johns-Manville, died June 
18 soo after he suffered a heat at 
tac a s me 1 Scarsdale N \ f 
He was 50 vears old 

Mi Barke started his care Wit 
Johns Mat lle is i sales engines 
ite sé ga i Pacific Divis sales 
manage! ind a 4 cag district sales 
nanage berore ning to New Yo 

1933 vecome manag of the ele 
t } p! lucts lepartment He Wa 
made manage tl mpany's publi 
utilit i l elect é irtme ts. 
Ap S Ca 
6 d Stickers f 
Wire Identification ‘ 
A \ \' { ( e p I t i 

11 ce 1 ~ 
. P ‘ 1 
\ \dhe ( 
7 Pp ( 








Joins Cook Electric 





N \ » Ne 1 
i t ct ( i itla ‘ 
1 ¢ ne ( il 
Inve 
F eS ‘ the tatt 
( t ( luly le 
Py i , Ni 1 
| Shi ( esident at 
n e % ntra Cal na 
‘ e ( 1 Southe Pine N 
( Ina, and i eta t Nortl 
( na Ind 1icie iz 1 \ a 
Be « 1 ~ ( Pine 
‘ x ] 1s ¢ ¢ i si i nte let 
1 ‘ The ( ( inmie \ Lele ‘ ( ra 
en mest New York.  Earlic 
i be pla ‘ es esx d as dist t mit lal ma r 
‘ ips, and ereve 1 nea f the Pennsylvania Telephone Co 
ie lentification mat tion at Erie, Pennsylvania, at ite it 
eedec 1 ted tw lone Beach, Calit i 
i i t Olas r papel Mi Shenk 1s iy id ite 
‘ 1 Cel 1 i typewrite ersitvy of Pittsburel He w ke 
whe i designation ire is residen at Evanston, Illinoi al 
e headquartered at the ( 
| ct ( vide lectri ( Mipan en i 
i epta the telep lle it | ve 28 ( ] oO 





TELERING 


Only ONE Contact! 
Price $44.00 


F. O. R. factory 





For better and cheaper 
ringing 
No Radio Interference 
30-day free trial 
TELKOR, Inc. 
ELYRIA, OHIO 








Reconstructed Equipment 


Kellogg No. 79 Central Battery Ind. 

Coils @ $ 0.45 
Western Elec. No. 20 Central Battery 

Ind. Coil 35c; No. 46 @ .50 
Kellogg No. 2800 type 4-bar 1000-1600 

ohm compacts @ 9.25 
Kellogg No. 115 Hand sets with 3 Cond. 

cords @ 4.50 
Connecticut 3-bar 1000 ohm external 

post connection desk set signal set 

with Ind. Coil @ 5.00 
Auto. Elec. or Kellogg 500 ohm drops 

and jacks 10 per strip G@ 16.00 
Stromberg Carlson No. 992 or 998 desk 

set with 3-bar 1000 ohm ringer en- 

closed connection signal set @ 8.75 
Stromberg Carlson No. 992 or 998 desk 

set with Connecticut 3-bar 1000 ohm 

ringer external post connection signal 

set @ 8.00 
Western Elec. No. 50 Latest type 3-bar 

Gen. with cranks & Mtg. screws @ 2.75 
Western Elec. 4 Cell Metal Battery 

boxes New @ 75 
Kelloggzg Monarch or Dean 100 ohm drop 

coils @ .30 
Western Elec. No. 534 Enclosed gong 

steel signal sets with Booster Coil 

Cond. and 1400 ohm ringers @ 4.75 
Kellogg No. 103 3 Spring Switch hooks 

complete @ 75 
Kellogg No. 729 Straight line oak wood 

Central Battery hotel sets with Booster 

coil Cond. and 1000 ohm ringer @ 6.75 
15 Amp. Double Pole double throw 

knife switches @ 25 
Western Elec. No. 143 Receiver with 

cord and Shell or Kellogg No. 41 @_ 1.25 
Western Elec. No. 323 Transmitters less 

back G 1.00 


REBUILT ELECTRIC EQUIPMENT 
1934 WEST 21st STREET 
Pilsen Station 
CHICAGO, ILL. 








RECONDITIONED 
HOLTZER CABOT 
MOTOR GENERATOR 
SETS 


Volits 110 Watts 15 

MOTOR—Singie Phase 
60 cycles A.C, 
1159 R.P.M 


80 volts 
19 cycles 
Single Phase 


GENERATOR 


EXCELLENT CONDITION 


Write for prices! 


COLUMBUS, OHIO 





Buckeye Telephone 
& Supply Company 
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Index to Advertisements 


A Kellogg Switchboard & 


(Crapo 
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NATIONAL NICOPRESS SLEEVES and TOOLS 


Assure the Ideal Splice for 






phere LINE—DROP— “Tel 

- BRIDLE and 
INSIDE 

WIRES 


















Completed 


Nicopress , > Be 
pre Nicopress Splice 


Sleeve 
oo: , You eliminate trouble when you For Drop—either parallel or twisted pair—Bridle or Inside wire 
Se make splices with NICOPRESS splices, Nicopress Sleeves and the new Number "17-2" Nicopress 


one sleeves and tools. All line joints made with them 


Tools are unsurpassed. With these tools, easily operated with one 
exceed the rated breaking strength of the con- y oP 


desta: aul ace 06 Gakt a conduction oll ost hand, the splicing jobs are greatly simplified and the resultant splices 
pull out. Nicopress splices have a high lasting conductivity. They °° highly efficient. You'll find it pays both in saving of time and 
are easily and quickly made either “in the air or on the ground money to standardize on the Nicopress Method of splicing. Order 
with the practical, convenient NICOPRESS tools. from your jobber today. 
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Completed Drop Wire Splice a Y 
Nicopress Drop Wire Sleeve 


THE NATIONAL TELEPHONE SUPPLY COMPANY an 


5100 SUPERIOR AVENUE - : CLEVELAND, OHIO 
Canadian Mfr.—N. SLATER CO., LTD., HAMILTON, ONT., CANADA 
Export Distributor-—INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N. Y 
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Under PHILLIPS’ Control! 





One of the main. reasons for the’ consistently rience and modern research. To pass final inspec- 

high quality of Phillips Wires and Cables, is tion, Phillips products must meet the most rigor- 

that Phillips performs in its own modern plant ous tests. 

all processes from copper bar to finished 

product. No wonder engineers everywhere consider Phil- 
lips wire and cable tops in performance and long 

The Phillips plant is now considered the most lite! Every form of conductor required in _ tele- 

modern and comprehensive of its kind in the phone, communication and signal work can be 

world. Its processes are based on long = expe- supplied by Phillips. Write for prices—today! 


HILLIPS 
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EXPORT DISTRIBUTORS: 
mmm AUTOMATIC ELECTRIC SALES COMPANY, LIMITED, CHICA G Qo 
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It Had Its Day 


The horseless buggy served its purpose in the early days of mechanical 


transportation, but it has given way to more modern design and 
improved perfo mance. 


So it is with telephone equipment, yet many switchboards installed 
in, or dating back to, the horseless buqqy days are being called 
upon to compete with modern North “All-Relay’ equipment in 
rendering efficient and profitable service. It can’t be done. Like the 
first automobile, inefficient telephone equipment has had its day. 


To reap the full benefits of modern development, efficiency, reliability 


and economy, you must install 


MOR ALL REAY 


DIAL AUTOMATIC EQUIPMENT 
THE NORTH ELECTRIC MFG. COMPANY cation, onio,u.s.a. 
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HIGH-TENSILE 


w RESISTANCE 


TELEPHONE WIRE 





For Extra 


HTL=|! 
Long Spans oe 


INDIANA STEEL & WIRE 
aus 


< INDIANA 


LOWER FIRST COSTS 
LESS MAINTENANCE 


Construction costs are reduced to a new low 
level, maintenance expense is minimized, wher- 
ever Crapo HTL-85 and @rapo HTL-135 
High-tensile, Low-resistance Line Wires are 
used. These revolutionary wires, with their su- 
perior strength, make possible rural lines with 
span lengths one and one-half to two and one- 
half times greater than were practical heretofore. 





Crapo HTL-85 permits spans to 225 feet 
in heavy, 325 feet in medium, and 375 feet in 
light loading districts; provides stronger spans on 
existing pole structures. 


@rapo HTL-135 makes possible spans of 
from 350 feet in heavy to 500 feet in light 
loading districts. Both wires possess superior 
telephonic transmission qualities. 


Write for complete technical data and con- 
struction practice information! 


INDIANA STEEL & WIRE CO. 
MUNCIE, + INDIANA 


Manufacturers of 
Crapo Galvanized Telephone Wire 
Steel Strand, Tie Wire, 


Construction Wire. 
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